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PREFACE 



In conversations with officials of the U.S. Bureau of the 
Budget, and after the submission of a preliminary report on the cost- 
effectiveness of vocational education, the investigators in this 
study were asked: "Should the United States invest more money in^ 

vocational education, given alternative investment opportunities in 
other educational curricula?" 

This question is one which confronts decision-makers at 
levels of government. To answer this question it is necessary, first, 
to develop the appropriate theoretical framework and, second, to 
obtain data which are relevant to this framework. These are the two 
fundamental objectives of this report. 

The U.S. Office of Education provided the funds for this 
study. Although the usual disclaimer appears on the title page, as 
required by the contract, it should be asserted, without qualifica- 
tion, that the investigators had a free hand in the conduct of the 
study. 



A study of this type requires the cooperation of many 
persons, particularly in the collection and organization of the 
basic data. They include school administrators and their assistants, 
interviewers, clerks, and secretaries. The investigators are most 
appreciative of their efforts. 

Persons who assisted in the organization and analysis of the 
data include: Timothy Curry, Ronald Hamill, Mary Ellen Thompsen, 

Priscilla Yeh, and Norman Kalber. Without the assistance of these 
persons the analysis, for which the investigators are responsible, 
would not have been possible. 



Criticisms and suggestions were solicited from Professor Mary 
Jean Bowman of the University of Chicago on the basis of a preliminary 
report which was submitted to the U.S. Office of Education in October 
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1967. The investigators are most appreciative of her sharp and pene- 
trating observations. Needless to say, she /is in no way to be held 
responsible for the analytical framework, the analysis, or conclusions 
set forth in this third report. 

The investigators in this study have attempted to contribute 
to the development of some significant advances in the theoretical and 
empirical aspects of the application of cost-effectiveness techniques 
to vocational education in particular, and to education in general.^ 

It is their hope that some scholars will study this report and utilize 
it as a basis for improving the theoretical aspects of this technique 
and that others will attempt to apply it to their particular areas of 
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interest 



Jacob J. Kaufman 
Project Director 
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INTRODUCTION: THE OBJECTIVES OF THE STUDY 



On October 16, 1968, the President of the United States 
signed Into law the Vocational Education Mendments of 1968 which, 
among other things, provided for the authorization of Increased 
expenditures for vocational education through the fiscal year 1972- 
1973 and pointed toward new directions for vocational education. 
These new directions reflected. In part, certain changes recommended 
by the Advisory Council on Vocational Education which, under the 
requirements of the Vocational Education Act of 1963, had the 
responsibility to review and evaluate current national vocational 
and technical education programs.^ 



A. Inadequacy of Current Evaluation Techniques 

When vocational education was discussed In a Report of the 
Panel of Consultants in 1963 it was noted that a "Lack of data and 
tangible evidence ... make it difficult for laymen and professionals 
to fully evaluate the vocational program of vocational education." 
(Emphasis In original.) It stated. In addition, that "Objectives 
and standards are quite valueless If, as criteria of appraisal, they 



1. Notes and Working Papers Concerning the Administrat ion of 
Programs . authorized under the Vocational Education Act of 1963, 
Public Law 88-210, as amended, prepared for the Subcommittee on 
Education of the Committee on Labor and Public Welfare, U.S. Senate, 
90th Congress, 2nd Session, March 1968. 
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cannot be compared with the data that indicate whether, or how 
efficiently , purposes are being achieved." (Emphasis added.) 

This 1963 report stated further that "Research of an evaluative 
type, which is fundamental to sound development, has been also very 
limited. Little or no evidence has been gathered regarding the 
results or effectiveness of the instruction given ...." 

One criticism advanced in the 1968 Report of the Advisory 
Council was that, under the 1963 Act, the Commissioner of Education 
failed to direct and require the states to evaluate their own per- 
formances.^ The Report also pointed out that the states, because of 
this failure in leadership, did not collect data and inf ormation 
which would be useful to the Advisory Council in making its evalua- 
tion.^ The Advisory Council noted that although the available data 
might serve as a basis for regulation they were not satisfactory for 
evaluation purposes.^ 

In fact, it can be asserted that the collection of data in 
all fields of social action is generally directed toward the account- 
ability of expenditures rather than the accountability to objectives. 
But, accountability to objectives is still insufficient. Despite the 
fact that the Advisory Council, in 1968, reported that There is 
little evidence" that the two new basic purposes of the Vocational 
Education Act of 1963 have "been accomplished so far," it could be 
argued that, even if these purposes had been accomplished, there is 
still insufficient evidence on which to evaluate the performance of 
vocational education. 



2. Evaluation for a Changing World of Work, U.S. Department 
of Health, Education, and Welfare, Office of Education, Washington; 
U.S. Government Printing Office, 1963, p. 217. 

3. Ibid ., p. 213. 

4. Notes and Working Papers Concerning tM Adminis tration of 
Programs , op . cit . , p. 30. 

5. Ibid . 



6. Ibid. 


















This conclusion might, in the minds of most educators, be a 
complete non sequitur . What are the ingredients missing in an evalua- 
tion which reveals the attainment of objectives? 



B, Cost-Effectiveness as an Evaluative Technique 

The fact is that the evaluation of any program must take into 
account the costs of achieving a set of objectives. This element is 
not introduced simply to reduce educational goals to materialistic con- 
siderations. Rather, it is introduced because conceivably any objec- 
tive can be attained if unlimited funds are available. But unlimited 
funds are not available. It is important to determine whether the 
same objectives might not be achieved through alternative means at 
lower costs. Any evaluation which concentrates on objectives 
achieved and which disregards costs is as faulty as any evaluation 
which concentrates on costs and disregards the attainment of objec- 
tives. 



In fact, this failure to consider both costs and benefits has 
been the fundamental weakness of the entire area of evaluation in the 
field of education. Evaluation techniques which have been applied in 
education for decades have been inadequate because they have failed 
to recognize this weakness. 

This study was designed to overcome this weakness. It is con- 
cerned with what is done for students in terms of such objectives as 
earnings, employment stability, and citizen and community participa- 
tion. It is also concerned with the costs involved. This combina- 
tion is what distinguishes this study from other evaluative studies 
which have failed to take both factors into account. 

The problems referred to by the 1968 Report of the Advisory 
Council, namely, a failure of the leadership at the national level to 
provide an adequate framework of evaluation and a failure on the part 
of the states to develop data for an appropriate evaluation, still 
prevail. And these failures will persist as long as administrators 
think that evaluation of the type being suggested (cost-effectiveness) 
might represent a threat to the existing educational institutions. 



C, The Objectives of this Study 

This study of the cost-effectiveness of vocational education 
has two fundamental objectives. First, and most importantly, it was 
designed to develop an appropriate methodology for the conduct of 
such a study. It is anticipated that, on the basis of this methodol- 
ogy, federal and state agencies can begin to conduct cost-effectiveness 
studies in vocational or other types of education. Second, the study 
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was designed to obtain data in order to demonstrate the extent to 
which such a study can actually be carried on. 

I With respect to the first objective — the development of an 

appropriate methodology— the investigators were confronted with many 
serious theoretical issues. These are fully explored in the report 
and many of the limitations and uncertainties are clearly revealed. 
These limitations are not presented as evidence of the inability to 
conduct a cost-effectiveness study, but rather as information on 
the basis of which other scholars can work on these problems and, 
hopefully, come up with more appropriate solutions. After^^all, all 
r decisions implicitly involve cost-effectiveness "thinking. To 

i demand of an explicit cost-effectiveness study that it attain per- 

i fection while to continue to utilize an implicit, irrational type of 

S decision-making, is out of order. The current state of knowledge on 

? cost-effectiveness is not perfect. But it is better than simply 

i guess and intuition. It adds the element of knowledge to these 

I other two elements of decisionnnaking . 

I With respect to the second objective — the collection of data 

I the report not only describes the actual data collected but also 

I sets forth the inadequacy of some of the data available. In this 

I area the study can make a significant contribution if vocational 

I education administrators (in fact, all educational administrators) 

I would begin to develop data which permit an appropriate evaluation 

I of their activities. Here, too, the question can be raised as to 

I the validity of the conclusion of this study — that there is pay-off 

I to vocational education when compared to nonvocational education 

I if the data are somewhat inadequate. But, conclusions on this 

S question are currently being drawn without any data! The concept of 

I "good enough" has been applied to this study. Here, too, it is 

S hoped that this study can make a contribution to others who are 

interested in the improvement of the data required for this type of 

! analysis. 

Although not intended to be major elements in this study, 
consideration is given to two other issues that have arisen in the 
area of vocational education. One is the relationship of the voca- 
tional education curriculum to the school dropout problem. The 
second is the influence of vocational training on the costs of drain- 
ing incurred by employers when graduates are employed by them. With 
respect to both issues major consideration was given to the formula- 
tion of the issues and limited data were collected. 

With respect to the relationship between curriculum and the 
incidence of dropouts, a significant point made in this study is that 
the inability to conduct a perfectly satisfactory expertoent to 
determine if any such relationship exists precludes an investigator 
from arriving at a definitive answer. This analysis illustrates the 
necessity to formulate issues correctly before one attempts to obtain 

data. 
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On balance one can inquire whether, given the remaining con- 
ceptual problems and the relative inadequacy of some of the data, the 
results of the study can be utilized for the purpose of policy 
decisions. One must consider the alternative approaches which have 
been, and continue to be, employed. On this basis the conclusions of 
this report are more valid, or possibly less invalid, than those 
based on incorrect f emulations of the issues and no, or less than 
adequate, data. 
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CHAPTER II 



THEORY OF PUBLIC EXPENDITURES FOR EDUCATION 



A. Introduction 

Educational services in the United States, especially the^ 
elementary and secondary schools, are supported primarily by public 
funds. In the fiscal year 1945-46 total educational expenditures by 
federal, state, and local governments were about $4.4 billion. They 
increased to $32.3 billion by the fiscal year 1965-66. Allowing for 
changes in the price level during this period, the expenditures in 
the fiscal year 1965-66 were more than four times higher than in the 
fiscal year 1945-46. Allowing for both changes in the price level 
and growth in population during this period, the per capita public 
expenditures for education in the fiscal year 1965-66 were still 
three times higher than in the fiscal year 1945-46 (i.e., $48 in 1945- 
46 and $148 in 1965-66, in 1957-59 dollars). This increasing trend 
of public expenditures for education reflects the public expression 
of increasing demand for education. 

What are the rationales governmental bodies use to spend a 
large share of public revenue (about one-sixth in the fiscal year 
1965-66) for education? Are there guidelines for determining 
"optimum” levels of public expenditures for education? How do public 
expenditures for vocational and academic education fit into these 
guidelines? And, finally, are there any feasible means to evaluate 
these different educational programs on which public funds are ex- 
pended? The discussion of this chapter will focus on these questions. 



1. Joint Economic Committee, Congress of the United States, 
Federal Programs for the Development of Human Resources, Vol. I., 
December 1966, p. 8. 
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B. The Nature of Education 

Needless to say, education has its cultural and social value. 
However, from the viewpoint of economists, education also has its 
economic value. That is, educational services produced by schools 
are both a consumption good and an investment good. If one pursues 
education because knowledge is desired for its own sake, or if one 
considers that education can enrich one’s life through increasing the 
variety and depth of intellectual pursuits, then educational services 
can be treated as a consumption good. In this sense, education is an 
end in itself. However, if one obtains educational services solely 
because of their impact upon future occupational choices and earnings, 
then educational services can be treated as an investment good. In 
this case, education is a means toward an end. It is understood, of 
course, that while educational services are both a consumption good 
and an investment good, an end and a means, the consumption and in- 
vestment aspects vary for different kinds of education and for dif- 
ferent people. 

During the past decade, economists have largely emphasized 
the investment aspect of education.^ Investment in human resources, 
especially education, is considered an important factor affecting 
the amount of saving and capital formation and, in turn, the long- 
run economic growth of the economy.^ Education also affects the 
structure of wages in the labor market and thereby the structure of 
relative earnings.^ Indeed, the results of economic research on 
education testify to the importance of the investment nature of educa- 
tion. 



2. The most important contribution in this area is T.W. 
Schultz, The Economic Value of Education, (New York: Columbia Univer- 
sity Press, 1963). 

3. For example, Robert Solow, "Technical Change and the 
Aggregate Production Function," Review of Economics and Statistics , 
August 1957, pp. 312-323. 

4. For example, Gary S. Becker, Human Capital . (New York: 
Columbia University Press, 1964), pp. 7-66. 
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C. The Role of Government in Education 

Even though the economy of the United States is primarily mar~ 
ket oriented, the activities of government have substantial effects 
on educational services. And though the role of government in educa- 
tion varies at different levels — federal, state, and local-^it is 
possible to summarize the general rationale for governmental support 
of education. The following discussion focuses on the justification 
for government support of elementary and secondary education. 

Satisfaction of Public Needs . The desire of the family for a 
child *s education is the private demand for education. But the 
desires of other members of the community for the benefits of a well- 
educated citizenry constitute the public demand for education. Impor- 
tant externalities of education are part of the justification for 
public support.^ Therefore, the need for education is a public need. 
Public needs are those needs desired by members of the economy for 
which, once provided, there is no possibility to exclude nonpayers 
from obtaining benefit of the services. Accordingly, public educa- 
tion can be considered as a public good. 

In the market economy the market principle of price rationing 
and allocation will fail to provide this kind of public good to 
society. One solution to this breakdown in the market economy is to 
provide this service to the public through the budget principle in- 
stead of the market principle. According to the budget principle, 
the quantities of particular services provided are based on con- 
sumers* demands for alternative uses of the economy *s limited re- 
sources . 



One can argue that free education to individuals can be 
achieved through government transfer payments to parents or through 
subsidies to private schools. However ^ public schools may be desired 
because the society would like to have a common set of values and a 
common cultural heritage. 

Redistribution oJE Income . In the market economy, the alloca- 
tion of the share of the total product is based on the productivity 
of the resources (production factors) , the quantity of resources pro- 
vided, and. the prices of these resources. The result of this system 
of distribution is an unequal distribution of income: those 



5o See Burton Weisbrod, External Benefits o^ Public Education, 
(Princeton: Princeton University) , 1964. 
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resources which have relatively high productivity and which are rela- 
tively scarce will have high incomes. On the other hand, those 
resources which are less productive or in relatively greater supply 
will obtain relatively small amounts of income. 

Social justice and, in some cases, economic efficiency re- 
quire moderation of the extent of income inequality in order to pro- 
vide low income people with an adequate standard of living. The 
government has several instruments to achieve the goal of income 
redistribution, for instance, progressive income taxes or heavy in- 
heritance taxes linked with income subsidies to the poor. However, 
education also plays an important role in achieving the goal of in- 
come redistribution. Public education can provide equal opportunity 
for those who wish to acquire knowledge and skills, regardless of 
their relative degrees of wealth. Through education one can improve 
his productivity, reduce his unemployment, and increase his income 
in the long-run. It is now generally agreed that more highly edu- 
cated and skilled persons tend to earn more than others, holding 
other factors equal. It has been shown by Jacob Mincer that educa- 
tion is the most powerful means to achieve income redistribution.^ 

Efficiency in Production . If a production process is under 
the decreasing-average-cost condition throughout the relevant range 
of output, it may be more efficient for government to operate this 
process. To prevent inadequate use of facilities, where decreasing 
costs are persistent, government should provide the product free or 
charge a price equal to marginal cost.^ The use of a bridge is a 
classic example for marginal cost pricing. 

The studies of Hanson^ and Riew^ concluded that public 
schools have economies of scale. Hanson based his conclusions on a 
sample of relatively large public school systems [i.e., those over 
1,500 in average daily attendance (ADA)] while Riew relied heavily on 



6. Jacob Mincer, "Investment in Human Capital and Personal 
Income Distribution," Journal of Political Economy , August 1958, pp, 
281-302. 

7. For a detailed discussion see Howard R. Bowen, Toward 
Social Economy . (New York; Rinehart & Co., 1948), Chapter 17. 

8. Nels Hanson, "Economy of Scale as a Cost Factor in 
Financing Public Schools," National Tax Journal . March 1954, pp. 
92-95. 



9. John Riew, "Economies of Scale in High School Operation," 
Review of Economics and Statistics . August 1966, pp. 280-287. 
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small size high schools (i.e., those less than 1,000 ADA). In reality, 
public schools attended by the greatest majority of pupils in an area 
are more likely to attain a scale of operation which provides educa- 
tion at lower average cost than private schools. Unless it is su - 
sidized, a private school has to charge tuition at least equal to its 
average cost if the school wishes to avoid losses. Thus, the private 
school may operate on the declining portion of its average cost func- 
tion and have chronic excess capacity. 

Economic St ability and Growth . In the modern economy , the 
government is not only concerned about optimum resource allocation and 
income redistribution, but also with the full emplo^^ent level of the 
economy and with long-run economic growth. The rapid improvement of 
technology in the economy may create structural and technological 
unemplojmient. It is believed that education can increase one s 
ability to adjust to changing job opportunities and, therefore, 
large scale free educational services may provide more stability in 
an evolving labor market and reduce unemployment. 

Capital formation and technology are the two important ele- 
ments in economic growth. Education can improve these two elements. 
Schultz estimated that the educational capital in the United States 
labor force was $535 billion in 1957, or equivalent to 42 percent 
of reproducible tangible wealth. Denison estimated that education 
has raised the average quality of labor by about 30 percent during 
the period 1929 to 1957.12 He attributed about 23 percent of the 
2.9 percentage point growth rate in national income over the 1929—5 
period as a result of education. Based on these studies, it is 
quite clear that an optimal level of investment in education should 
be insured in order to maintain a stable economy and a high rate of 
economic growth. Given current institutional arrangements, govern- 
ment at all levels will have to contribute its effort toward achiev- 
ing this optimum. 

Up to this point the discussion has put forth the reasons for 
supporting the government provision of educational services. There 
are certain aspects that do not favor government involvement in educa- 
tion, however. For instance, public schools do not always provide 



10. Weisbrod, op . cit . , p. 23. 

11. Schultz, op . cit., p. 51. 

12. Edward F. Denison, "Education, Economic Growth, and Gaps 
in Information," Journal of Political Econgmy.> Supplement, October 
1962, pp. 124-129. 
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freedom of choice with respect to varying consumer income and tastes 
and therefore, interfere with consumer sovereignty in education.->-J 
As an example, some parents may prefer that the amount of resources 
available to education be used for improving the quality and quantity 
of teachers and texts rather than for athletic items. But in the 
public school system there is no way of expressing this preference 
unless it is done so by the approval of the majority of parents. 
Furthermore, under a public school system, the ability of p 
spend extra money on their children’s education within the system is 
limited. If parents want to spend more money, they can only transfer 
their children to a private school by paying tuition and other costs 
in addition to the financial burden they must continue to share for 
public school expenditures. 

With regard to efficiency, the private operation of schools 
may be under the constraint of the profit motive and this thereby 
provides an incentive for cost minimization. Under the private 
school system, ill-managed and low quality schools cannot survive ue 
to free competition among schools. Therefore, the private operation 
of schools may reduce costs and upgrade the quality of education. 



D. Optimum Allocation of Public Expenditures for Education— 
Vocational-Technical Versus Academic 

This report is not questioning the merits of public expendi- 
tures versus private expenditures for education. It confines it se 
to a comparison of alternative expenditures programs within the 
government sector. 



A basic assumption in economics is that goods are scarce and 
that consumers prefer to have more goods rather than l®ss. There- 
fore, it is generally desirable to employ resources in those uses 
VThere they have the highest productivity. Given the total amwnt of 
resources available for public education, it is relevant to detemine 
the optlmuia allocation of expenditures on different programs such as 
vocational— technical and academic education. 



Theoretical Criterion . On the assumption that the goal of 
government programs is to maximize the social welfare, the socia 
welfare function, with respect to different government programs. 



13. Milton Friedman, "The Role of Government in Education," 
in his Capitalism and Freedom , (Chicago : University of Chicago Press 
1962), pp. 83-107. 
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may be written in the form: 



(1) W =* w(g^, % 2 > •••» Sji^ 



where W Is the social welfare (or It can be denoted as social bene- 
fits) and the g's represent the output of different government pro- 
grams. The maximization of function (1) Is subject to the constraint 
of the government budget, naraely 



n 

(2) B = Z (a. + c.g.) 

1-1 ^ ^ 



where a^ Is the fixed cost of the 1th government program, cj Is 
the marginal cost of the 1th government program, and B Is the total 

government revenue. 

The Lagranglan multiplier Is used to solve the maximization 
problem, that is: 

n 

(3) w(gj^» % 2 > **•» Sjj) “ ^ [ c^g^) - B] •“ 0 



where X Is the Lagranglan multiplier. Differentiating this expres- 
Sion with respect to gj , then: 



(A) w^ - X = 0 

where w. = is the marginal benefit of the ith program. From 

^ ogi 

this it follows that: 



w. c . 

(5) — = — 
^ ^ w c . 

j j 



(i, j = 1, 2 n) 
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and also that: 

(6) X. 

Thus, in equilibrium, as shown in equation (5), the maximization of 
social benefits is achieved if the ratio of marginal benefit in this 
example of two government programs is equal to the ratio of the mar- 
ginal cost of these programs; that is, the marginal benefit is 
proportional to the marginal cost. 

An application of this principle to the optimum allocation of 
public expenditures on vocational-technical versus academic secondary 
education is to spend resources on each program to the point where 
the marginal benefit— marginal cost ratio of vocational— technical 
education is equal to the marginal benefit-marginal cost ratio of 
academic education. In other words, other conditions equal, if the 
ratio of marginal benefits to marginal costs of vocational-technical 
education is higher than that of academic education, then the govern- 
ment should Increase its expenditures on vocational-technical educa- 
tion up to the point where the two ratios are equal. This can be 
done within a fixed budget by shifting funds from academic to 
vocational-technical education or by expending any extra public funds 
on vocational— technical education as additional funds become avail- 
able. More explicitly, the optimiim amount of public expenditures for 
vocational-technical and academic education is at the point where the 
additional benefits from an additional dollar spent on these two 
educational programs would be equal. 

Measurement of the Theoretical Criterion . The theoretical 
criterion for the optimum allocation of government expenditures is 
clear cut. However, when the criterion is applied to government 
educational expenditures, two major difficulties are confronted. 
First, the existence of externalities of educational services can 
cause difficulties in deriving an accurate measurement of benefits 



14. While this general discussion is couched in terms of 
comparing vocational— technical with academic secondary education, 
the actual cost— benefit analysis in Chapters VII, VIII and IX is 
done on the basis of comparisons between the graduates of vocational- 
technical and comprehensive senior high schools. 
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or costs.*' For example, while the financial returns to a student 
as a result of education can be measured, market forces fail to 
evaluate the non-financial returns of his education, such the 
benefits to future generations or the benefits to his neig 
Such benefits as the increased productivity of his co-workers due 
to his existence as a better educated person are reflected the 
market but are extremely difficult to identify and measure. Second, 
the application of the theoretical criterion to government educa- 
tional expenditures is more complicated than that of governmen 
investment in such areas as highway construction or flood control 
because the benefits and costs, when involving human resources, are 
likely to be more general than those measured by 
indices such as earnings or employment. The theoretical 
ties in applying benefits and costs concepts to education will be 
discussed in more detail in the next chapter. 



E. Program* Evaluation for Decision Making 



Program evaluation is aimed at measuring the relative desir 
ability of alternative programs in terms of economic criteria in 
order to provide decision makers with a rational choice among the 
alternative courses of action for achieving some stated ob 3 ective. 
The program-planning-budget system (PPBS) is one of the most impor- 
Jnts ttet has been applied in evaluating 
grams both in the government and the private sector. PPBS is a 
combination of two operational techniques 

systems analysis. These two techniques can be treated as either 
mutually related or independent. 



Pr ogram-Budgeting . Program-budgeting was introduced in the 
Department of Defense in 1961 . Previously , defense expend^ures 
were structured in the traditional budget form--by line item. 
Because the traditional budget form could not df ermine the feasi- 
bility of a weapon system or evaluate its efficiency, ar 



15. A.C. Pigou» The Economics of Welfare, 4th Edition, 
(London: MacMillan Co., 1950), p. 183. 



16. Charles J. Hitch, Problems of. Application of 
Planning-Prngrfltnming-Budgetin^ Sys^ to Educatio n, a paper prepare 
for the Stanford ReLarch Institute, Conference on Vocatio^l- 
Technical Education, Airlie House, Virginia, April 10-12, 1967. 
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Hitch introduced a system of program-budgeting.^^ The term "program" 
refers to the ultimate objective of many interdependent activities. 

There are two essential characteristics of program-budgeting. 
First, the budget of government is organized by programs rather than 
by objects of expenditures, as traditional budgets are usually 
organized. In other words, program-budgeting is an objective- 
oriented program structure which presents data on all of the opera- 
tions and activities of the program in categories which reflect the 
program's end purposes or objectives. Second, the program shows not 
only current needs but also future needs for resources, as well as 
the financial implications of the programmed outputs. The planning 
function Is concerned with time, substance, and resources. In 
effect, program-budgeting contains two important pieces of informa- 
tion for decision makers: the ultimate objectives and the interme- 

diate objectives of the planned program and the information on 
financial resource allocation needed to achieve the objectives. 

Program-budgeting has been very effective in the Department 
of Defense. As a result, in October 1965, President Lyndon Johnson 
directed all federal government departments to introduce a program- 
budgeting system into their operations. 

This study, however, does not attempt to adopt the program- 
budgeting technique of analyzing the resource allocation problem 
between vocational education and academic education of high schools. 
Instead, it will employ the systems analysis technique to evaluate 
the results of these two educational programs. 

Systems Analysis . Systems analysis is a quantitative analy- 
sis. It is designed to provide a criterion or standard for decision 
making so as to achieve some rationality and optimality in th^ plan- 
ning. Therefore, systems analysis is a complementary tool for 
program-budgeting. There are several alternative names for systems 
analysis, including cost-effectiveness analysis, cost-benefit analy- 
sis, utility analysis, or operations research. These terms have the 
same meaning both from an economic and methodological point of view. 

The major concerns of systems analysis are with the assess- 
ment of costs (the welfare foregone) and benefits (the welfare 
gained) . System analysis will be referred to as cost-benefit 
analysis in the subsequent presentation. 



17. The method of "program-budgeting" was proposed by David 
Novick of the RAND Corportation who in 1954 presented a systematic 
exposition of how the technique could be applied effectively to mill 
tary spending . See his RAND study , Efficiency and Economy in 
Government Through New Budgeting Procedures . 1954 . 
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Cost-benefit analysis is a technique which concerns itself 
with the optimum allocation of resources. It is a tool of analysis 
which assesses the alternative courses of action in order to he3.p 
decision makers to maximize the net benefit to society. The essence 
of this analysis lies in its ability to evaluate the total value of 
benefits against the total costs. 

Cost-benefit analysis normally comprises several steps. The 
first and most important step is the identification of costs and 
benefits of a given program. This procedure may appear to be obvious, 
but in practice it raises a number of fundamental issues of method- 
ology and economic theory. For instance, should the tax exemption to 
a public school system be considered as a cost or not? If considered 
as a cost, to whom is it a cost? Or, should the reduction of govern- 
ment transfer payments due to education be considered as a benefit 
or not? If considered as a benefit, to whom is it a benefit? And, 
especially, how far is one to go in attempting to enumerate and 
evaluate external benefits and external costs of a program? These 
problems will be discussed in the next chapter. Table 1 illustrates 
some important elements of costs and benefits of education. T e 
elements of costs and benefits of both vocational-technical educatxon 
and academic education of high schools are similar but vary in 
degree. 

Second, it is often desirable that the list of benefits and 
costs, both private or social, be expressed as monetary values in 
order to arrive at an estimate of the current net benefits of a pro- 
gram. The benefits and costs are usually reflected via the price 
mechanism through the working of the market forces of supply and 
demand. In certain circumstances, however, market forces may fail to 
reflect all costs and benefits. This is the fundamental distinction 
between private and social costs and benefits. Therefore, the quan- 
tification of all costs and benefits of a program is difficult, if 
not at times virtually impossible. Assuming that these difficulties 
have been surmounted, the analyst is left with an estimate of net 
benefits of the project. 

Finally, a comparison must be made of the stream of annual 
net benefits and the cost stream of the program. There are three 
basic alternative criteria in evaluating a program: the benefit- 

cost ratio, the internal rate of return, or the present value of net 



18. For detailed discussions, see Jack Hirshleifer, al . , 
Water S upply : Economics . Technology , and Policy, (Chicago : The 

University of Chicago Press, 1960), Chapters 6 and 7. 
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TABLE 1 



THE DEFINITIONS AND ELEMEOTS OF COSTS AND BENEFITS OF EDUCATION 



Social 



Private 



Costs 

Definition: opportunity costs to 

the society at large (welfare 
foregone to the society as a result 
of expending resources on education 
rather than on other goods or 
services) . 

Elements : 

1. Schools* direct expenses 
incurred due to providing 
educational services (e.g., 
operation expenses and capital 
expenses) . 

2. Opportunity costs of non- 
school system inputs (e«g*> 

PTA donations to school, fore- 
gone earnings of students) . 

Benefits 

Definition: Welfare gained by the 

society at large as a result of 
education. 

Elements : 

1. A greater rate of economic 
growth (e.g., increased 
productivity of associated 
workers) . 

2. Good citizenship and reduc- 
tion of crime. 

3. Continuation and exploration 
of knowledge and culture. 



Costs 

Definition: opportunity costs to 

the individual (welfare foregone 
of the individual as a result of 
expending resources on education 
rather than on other goods or 
services) . 

Elements : 

1. Students* direct expenses 
incurred due to attending 
school (e.g., tuition, books, 
transportation) . 

2. Foregone earnings of students. 



Benefits 

Definition: Welfare gained by the 

individual as a result of education. 

Elements : 

1. Students* additional earnings 
due to education. 



2. A broader appreciation of 
one*s environment. 

3. The acquisition of knowledge 
for its own sake. 









benefits. Each criterion has its own advantages, but, given 
world constraints, the results of each may not be consxstent wxt 
the other two. In order to apply these criteria, cost-benefxt analy- 
sis has to make assumptions as to the size of the rate of xnteres 
which is to reflect the social or private opportunity cost rate ot 
investment funds. Unfortunately, there are many rates of xnterest 
observed in the market, each reflecting the yield on alternatxve 
types and mixes of investments. These difficulties will recexve a 
more complete discussion in Chapter IV. 

In spite of the evaluation difficulties in cost-benefit 
analysis, the analysis has been successfully applied in 
fields. The pioneering empirical work was undertaken xn the 1950 
on water resources development . 19 Military defense is a publxc good 
of the most fundamental type. It would be stretchxng temxnology o 
use a "rate of return" to investment in defense. Most of the work 
on this subject is, therefore, concerned with cost-effectxveness 
analysis," dealing with such issues as the relatxve potency J;_“ 
fereiit weapon systems in relation to gxven costs. Lately, cost 
benefit analysis has been applied to the fields of educatxon, 
health, urban renewal, government research and development, an 
other areas. 21 The present study is concerned with the applxcatxon 
of cost-benefit analysis in evaluating vocational-technxcal educa- 
tion and academic education in the senior high school. 



F. Summary 

Cost-benefit analysis is an economic methodology which con- 
cerns Itself with the optimum allocation of resources. To eval^te 
the alternative courses of action In government educatxonal progra , 
it is necessary to discuss the theory of public expenditures for 
education. This chapter has discussed the rationales for govern- 
mental agencies to spend a large share of revenue for educatxon. 
Given the total amount of resources available for public educatxon. 



, S 00 for example J.V. Krutilla and Otto Eckstein, 

Multiple Purpose River Development , (Baltimore: Johns Hopkins Uni- 

versity Press, 1958). 

20. Charles J. Hitch and R.N. McKean, Economics of 

in the Nuclear Age . (Cambridge: Harvard University Press, 1960). 

21. For detailed discussions of these fields see Robert 

Dorfman, Editor, Measuring Benefits of Gover nm^ Investment, 
(Washington: Brookings Institution, 1965). 
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it is relevant to determine the optimum allocation of expenditures 
among various educational programs, in this case, vocational- 
technical and academic secondary education* The optimum amount of 
public expenditures for vocational-technical and academic education 
is at the point where the additional benefits from an additional 
dollar spent on these two educational programs would be equal. 



N. 
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CHAPTER III 



ECONOMIC ANALYSIS AND ITS RELATIONS TO EDUCATION 



A. Introduction 

Cost-benefit analysis is a procedure by which relevant economic and 
noneconomic criteria are applied to cost and benefit data to compare the 
relative merit of alternatives. The basic procedure of cost-benefit 
analysis therefore is similar to the economic analysis utilized in the 
decision process of the firm. But in the social sphere cost— benefit 
analysis differs from the economic analysis of the firm in that it attempts 
to account for the divergences between private and social elements of cost 
and benefits used to evaluate the desirability of alternatives. For this 
reason, cost-benefit analysis may be looked upon as economic analysis from 
the standpoint of the society and must therefore be based on the concept 
of social utility or social welfare. 

Economic analysis from the viewpoint of society is confronted with 
numerous complex issues. The foremost among these is the question of what 
constitutes social utility or welfare. It is difficult or impossible to 
answer this question because social utility or welfare cannot be explicitly 
and objectively measured by a single index in the same way the revenue 
and costs of a firm are measured. In addition, a social welfare function 
cannot be devised by simply adding individual or private welfare functions 
because these two types of functions are not necessarily linearly related. 

The feasibility of developing a social welfare function and of iden- 
tifying the interrelationships within a social welfare function has been 
widely discussed. But the nature of a social welfare function and its 
determination, and the relation of a social welfare function to individual 
welfare functions are still not thoroughly understood. In the absence of 
adequate understanding, social welfare or utility has often been identified 
with the quantity of goods and services produced in the economy. In other 
words, the production or addition of goods and services is considered to be 











an addition to social welfare or benefits. The depletion of goods and 
services is a reduction from social welfare or utility. But, to repeat, 
social welfare and the physical addition of goods and services are not 
the same thing. The latter is only a part of the former. 

In the following sections, the problems in the development of a 
conceptual framework for determining the costs and benefits of education 
are examined. It is indicated that the nature of investment in education 
is different from the nature of public investment in physical projects. 
The conceptual issues of what constitute the costs and benefits of edu- 
cation are discussed. Finally, it is suggested that cost-effectiveness 
analysis may be a more appropriate evaluation technique for educational 
problems, although in many respects the criticisms of the use of cost- 
benefit analysis apply just as firmly to cost-effectiveness analysis. 



B . Cost-Benefit Analysis in Education vs. Public Investment Projects 

Cost-benefit analysis was initially developed as an "administra- 
tive device adapted to a strictly limited type of federal activity," such 
as the improvement of navigation and flood control.^ The application of 
this approach to the analysis of educational problems is only a recent 
development. Even though public investment (outside of education) and 
investment in education represent the means through which social goods 
are provided, they differ in nature substantially. For this reason, it 
is useful to point out the distinctive characteristics of investment in 
education in contrast to those of other public investment projects and to 
consider problems that may be encountered in applying this analytic ap- 
proach to education. 

First, investment in public projects is a means to an end. As 
such, this type of investment is an intermediate product and does not 
have any value except to the extent that it facilitates the provision of 
final benefits to a community or a society. Expenditure on education, 
on the other hand, is partly a means to an end, an investment, and partly 
an end in itself. As an end, education has some value as a final product 
regardless of its effect on productivity. The contribution of education 
cannot be measured solely in terms of its physical productivity in the 
same way the productivity of public investment projects is measured. 

To continue, public investment projects are undertaken to in- 
crease the quantity of output of goods and services. Here, different 
inputs are combined for the production of goods and services. In this 
case it is possible to determine the quantity of inputs used, and the 
total quantity of output produced, actual or potential. In addition. 



1. A. R. Prest and R. Turvey, "Cost-Benefit Analysis: A Survey." 

The Economic Journal, December 1965. 
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it is possible to measure the direct and many of the indirect effects of 
a particular investment project. A major purpose of education, on the 
other hand, is to improve the quality of a factor of production— labor . 
The concept of quality improvement is real but difficult to measure. 
Furthermore, an improvement in the quality of labor does interact with 
other factors. Finally, education has implications which extend over a 
period of many generations.^ 

Most cost-benefit studies undertaken in recent years attempt to 
evaluate: (1) whether it pays to provide certain type of education, or 

(2) whether more or less resources should be used on a given educational 
program. The first type of analysis compares "average cost" with 
"average benefit" while the second type compares "marginal cost with 
"marginal benefit". In either case, a meaningful cost-benefit study can 
be conducted only if it is known that the production and cost functions 
are the "appropriate" ones. However, the question of the appropriate- 
ness" of cost and production functions of educational systems has rarely 
been investigated. The evaluation of average and marginal costs on the 
basis of observed data, therefore, ignores the problem of efficiency in 
the educational production. 

In contrast to a cost— benefit study of education, a cost— benefit 
analysis of public investment in other areas can usually be based on the 
production and cost functions indicated in engineering specifications. 
The question of the efficiency of an existing program or operation does 
not constitute as serious a problem in public investment as it does in 

education. 



C. Costs of Education 

Costs of education may be defined as the welfare foregone in con- 
nection with supplying education. Since recipients of education are 
individuals, the expenditures incurred by an individual in connection 
with his demand for education may be called the demand costs of education. 
A community, in response to the demand of its inhabitants, organizes a 
school system to supply education. The expenditures incurred by the 
community in connection with this supply may be called the supply ex- 
penditures of education. 

The sum of the demand and supply costs of education (removing 
possible areas of double counting) is the total cost of education. These 
are explicit costs of education which can be quantified with an objective 
measurement— —the monetary unit. The quantification of these monetary 
costs, however, is not devoid of complications. 



2. In making this comparison, the complex nature of evaluating 
costs and benefits of public investment have not been underestimated. 
What is indicated here is that output of public investment can be more 
easily defined and measured than that of education. In addition, the 
relationship of output to inputs is more directly identified in public 
investment than it is in education. 
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On the demand side, expenditures on such items as room, board, 
or clothing represent costs of maintenance which have to be incurred 
under all circumstances. Whether or not these expenditures should be 
included in the demand costs is largely a matter of preference. However, 
as a result of attending school, certain categories of these expenditures 
will be increased. These extra expenditures together with expenditures 
on such items as tuition, books, transportation which are peculiar to 
attending school, ought to be Included in the demand costs of education. 

On the supply side, the explicit costs of education include 
current operating expenditures, such as teachers' salaries, heat, light, 
or supplies, and capital expenditures on physical plant and equipment. 

Current costs are generally quite straightforward to mejasure. The problems 
of evaluating the costs of physical plant and equipment and of evaluating 
the costs of joint inputs or outputs of a school are discussed in Chapter V. 

The supply expenditures of education are not the same as the costs 
to the community of supplying education. This is so because the resources used 
in the supply of education may come not only from the community through 
taxation, but also from tuition paid by students and such external sources 
as the state and federal government. Clearly, only funds provided by the 
community Itself through taxation can be unquestionably considered as 
the costs to the community. Tuition paid by students should not be 
considered as an element of the supply costs to the community. Funds 
obtained from sources such as state and federal governments should be 
included only to the extent that the community contributes tolilie revenues 
of state and federal government for education. 

The determination of an appropriate charge on plant and equipment 
and the distribution of joint costs are some of the conceptual issues 
which require clarification. The major conceptual issues in the deter- 
mination of the costs of education, however, involve the evaluation of 
costs which are implicit in nature. Clarification of these issues will 
represent a major forvrard step in the cost-benefit analysis of education. 

For an individual attending school, the most important element 
of implicit costs is foregone earnings. The amount of earnings which 
an individual foregoes as a result of attending school is an opportunity 
cost to him if his education is a free choice. But if his education is 
not a result of free choice but a result of compulsory education or child 
labor laws, the foregone earnings do not exist to the individual since 
he has no economic choice to make in this case. 

The conceptual issue involved here is this: forgone earnings 
represent a cost to an individual student to the extent that his education 
is a free choice. Does it follow from this that foregone earnings should 
be imputed as an opportunity oost to the community or the society? This 
point may be clarified to some extent if the imputation procedure is 

indicated. I 

I 

In measuring foregone earnings as opportunity costs to society , 
the usual measurement procedure is to identify as foregone opportunity 
those returns which can be earned in employment Instead of going to school. 

On the assumption that earnings reflect productivity , foregone earnings 
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determined in this manner represent the marginal productivity of » 
under the existing skill structure, the relative supply of labor by skill and 
amount and the composition of capital supply. The inclusion of foregone 
earnings inferred from the existing labor market structure, however, 
valid only if the change in the skill composition and , 

labor does not cause a change in marginal productivity. Such is not 1 y 

to be the case. 



If a substantial number of students moved into the labor market, 
the resulting increase in labor supply would most likely reduce the 
marginal productivity of labor in general and especially so among these 
age groups. Thus, foregone earnings inferred prior to such a change in 
labor supply may greatly overestimate the true opportunity costs to society. 

In fact, unemployment already prevails in the economy — particularly among 
the younger teenage and imskilled groups of workers. If a substantial 
number or all of the students are moved into the labor market, this 
addition will represent to a large extent an addition to unemployment 
instead of to production. (However, from the standpoint of society we 
are still interested in what could have been produced in a full employment 
situation not what was produced in a situation of less than full employment.) 

The marginal productivity of students, if moved to the labor market in 
wholesale manner, could conceivably fall to zero. There could be, therefore, 
little or no cost to society. The implication of this analysis is that 
it is an overstatement to impute foregone earnings as an element of cost 
of education to the society even though foregone earnings are costs to 

the individual receiving education. j 

This case against the imputation of foregone earnings as an element | 

of the social cost of education on the basis of the current wage structure | 

can be made stronger if this problem is viewed from another direction. | 

The society in which human beings are members is a dynamic and org^ic 
one. The economy is growing and its structure also undergoes continuous 
changes. Thus, the technical ability and skills required of each member j 

of the labor force constantly increases. Without such skills or before 
the needed level of skills are secured by a member of the labor force, | 

his economic usefulness to the society is limited or nonexistent. Such | 

technological know-how and skills, however, can be obtained through 
educational and training processes. In this sense, the appropriate economic 
function of a youth is to develop his productive potential through education j 

rather than engage in production. The range of time to be devoted to 
education would vary from society to society, but to the extent that 
education of each generation is a societal necessity, the opportimity ; 

costs to the society which result from putting a youth in education are ^ j 

less than those which would result by prematurely putting him to productive 1 

activity. This may be explained in an alternate way: Both the output produced ^ 

by a youth in production and the knowledge and training that he gains in 
education increase social utility. But, the utility to the society of 
knowledge and training received by the youth is greater than the utility to 
the society of the output he produces. To some extent, then, the flow o 
students into education rather than immediate production is detemine ^d by 
the technological status of the society, and because of this predetermination, 
alt6rnatlv6s cannot be said to exist or be foregone. 



The imputation of foregone earnings, discussed above, is only one 
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of a fairly large number of conceptual issues involved in the evaluation 
of the costs of education. Imputation of property taxes, sales taxes 
and excise taxes is another conceptual issue which is based on somewhat 
doubtful ground. Since school systems are exempted from property taxes, 
sales taxes and excise taxes, arguments have been advanced that Q) a 
property tax loss correction factor should be applied to the assessed 
valuation of school property; and (2) a tax correction factor should 
be applied to adjust for current costs of those items bought in the market 
because non-tax public resources will buy more goods and services. 

The objective for the application of these correction procedures 
is to introduce factors common to private goods into education production 
so that the two are more nearly comparable. However, whether this imputation 
procedure increases the validity of this type of analysis should be 
considered under alternative assumptions. 

It is entirely justified to compare different types of private 
goods and services. For such a comparison, it is not only justified but 
also necessary to adjust for any discrepancy to arrive at a common basis 
for comparison. However, the nature of education as a social good is 
fundamentally different from that of private goods. This difference in 
nature may be seen in that the relationship of a private good to other 
private goods can in general be assumed to be additive. The relationship 
of a social good such as education to private goods, however, is not 
additive because education is an ingredient of the quality and quantity 
of private goods and services produced in the society. 

In other words, for a given society at a given point in time, the 
production, distribution, and consumption of private goods and services 
have education as a necessary precondition. Without a given level of 
such social goods and services as education, the production, distribution 
and consumption of private goods and services as they are known would 
not be possible. Because of this complementary nature of the relationship 
of social goods such as education to private goods, there is no basis for 
comparison between them even if one applies adjustment or correction factors 
to introduce common elements in the two types of goods and services. In 
short, it is of no great help to make an adjustment to include the common 
elements in the two types of goods which are fundamentally not comparable. 

On the issue of tax imputation, the important question to ask is 
this: Do taxpayers derive any return or benefits from paying taxes (which 
after all will reduce their welfare)? The answer is yes, and the answer 
assumes two forms. The explicit element of the benefit of return to taxpayers 
is in the form of education provided for the youth, in the society. The 
implicit element of benefit or return is in the form of maintaining or 
increasing the property or economic values of the community. These returns or 
benefits— either explicit or implicit— to the tax payments are quite significant. 



3. Fritz Machlup , The Production and Distribution of Knowledge dja the 
United States , (Princeton, New Jersey: Princeton University Press, 1962) 

pp. 100-101. 
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The fact that taxpayers derive returns from their taxes is contradictory 
to the assumption on which many studies were made that taxpayers secure 
no returns or benefits from their payments. In fact, as argued above, 
because of the multiplicative nature of the relationship of education 
to other goods, no imputation of tax factors are justified. 

The argument for the application of tax correction factors is 
also weakened by the fact that a business firm is a profit organization 
while a school is a nonprofit institution. If it is necessary to adjust 
for a tax exemption or a tax loss to make the cost of education comparable^^ 
with private goods and services, it will be necessary to apply the profit 
adjustment factor on goods and services produced by a school. That is, 
a dollar spent on education and other social goods and services yields 
more net output than a dollar spent on private goods and services simply 
because no profit element is charged by the school administration. 



D. The Benefits of Education 

The benefits of education may be defined as an increase in welfare 
associated with education. The evaluation of the benefits of education, 
however, is not only more complicated than the economic analysis of the 
firm but also more complex than the evaluation of the costs of education. 

The reason for the complexity is this: in the evaluation of the costs 

of education, there is an explicit measure in moneta^ costs of the 
resources used up, leaving only implicit elements such as foregone earnings 
and tax factors to be determined. Benefits of education, being multi- 
dimensional, cannot be evaluated with a single measure or index. The 
functions of education are many: economic efficiency, income redistribu- 

tion, socialization, or consumption, to list just a few which are very 
difficult to quantify in monetary terms. 

In the absence of a unique objective measure or index of the benefits 
df .^education, earnings and employment have frequently been used as prox- 
imate laeasures of the economic efficiency benefits of education. 

This ^e of earnings to represent the benefit of education has its 
origin in the ecbnqmic analysis of the firm where revenue represents 
benefits and expenditures, cost. Earnings and employment, however, are 
really indices of the betiefit and not the benefit in itself. The use 
of these measures as the bdhefits of education involves considerable 

difficulty. 

First, there are problems of how to define and measure earnings 
and employment. Would earnings or the wage rate be more appropriate? 

If earnings are appropriate, should one include earnings from such things 

as overtime work? 

Second, earnings and employment of the individual are affected by 
his native ability, motivation, and other personal characteristics. The 
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effects of these factors on earnings and employment have to be held constant 
before one can arrive at a useful estimate of the benefits attributable to 
education. 

Third, even though the contribution of education to the potential 
of an individual may be unique, his earnings and employment depend not only 
on his increased economic efficiency resulting from his education but also 
on the relative supply and demand for the type of skills for which he is 
trained, and on structural changes which may occur in the economy. 
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Finally, the stage of the business cycle has important effects on 
one's earnings and employment. It is difficult to isolate the net effect 
of education from changes in demand and supply associated with cyclical 
changes of an economy. 

Aside from earnings' and employment, education, however, does 
produce other tangible benefits to a community in the form of additional 
tax revenues generated by subsequent greater productivity or larger output . 

An increase in tax revenues of this nature is attributable to greater 
production and should be distinguished, from those which result from an 
increase in tax rates. Education may also provide indirect benefits to 
a community in terms of lower rates of unemployment and reduced needs 
for other forms of social services. It may reduce expenditures for 
unemployment compensation, public assistance, and other social services, 
such as crime protection. The Income redistributive effects of these 
changes are almost impossible to sort out. Yet, they must be if a true 
measure of net benefit to a community is to be attained. 

Unlike the supply of education, where there are substantial dis- 
crepancies between costs of education to an individual, the community 
and the society, there is a reasonable degree of agreement with respect 
to the extent to which benefits of education which accrue to the individual 
and to the community, as described above, also represent benefits to society. 

Aside from the benefits described above, education plays a vital 
role in the stability and growth of individuals, communities and the society. 
From the standpoint of the society, education plays two important functions. 
These are; 1) to transmit the existing knowledge, and 2) to lay foundations 
for the exploration of new knowledge about efficient methods for social 
organizations and use of resources. 

Economists have long recognized the importance of invention, innovation, 
and new discoveries in investment and economic development. Investment, 
however, depends heavily on technological know-how which in turn is a function 
of education. The distribution of these benefits over time is so uncertain as 
to make their quantification impossible. 
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E. Comments on Previous Studies 



In view of the complex nature of the task of determining the costs 
and benefits of education, it is useful to comment briefly on the concep- 
tual framework, methodology and empirical results of previous studies on 
this subject. Recent studies of vocational education versus academic 
education were made by Arthur Corazzini and Michael Taussig.^ The 
methodology and conceptual framework of these two studies which tend to 
limit their usefulness are briefly described as follows. 



First, the benefit data used in the Corazzini and Taussig studies 
pertained only to the period immediately following graduation. The 
uncertain state of affairs confronting a person during this period casts 
doubt on the reliability of such benefit data. In addition, Corazzini 
made the unrealistic assumption that the starting wage rate differential 
between vocational and academic graduates would persist over a life time. 
Needless to say, Corazzini was aware of the shortcomings of such an 
assumption. 

Second, both Corazzini and Taussig compared wage rates of vocational 
graduates with that of academic graduates instead of earnings. This 
comparison precludes a consideration of the employment factor and, there- 
fore, gives an incomplete picture of benefits in light of the possibility 
that students may be getting training in inappropriate skills vis-a-vis 
labor market needs. 

Third, Corazzini and Taussig studied the performance of vocational 
and academic graduates without properly controlling for the socio-economic 
factors which significantly affect earnings and employment. That is, the 
indicated differences in the performance of vocational and nonvocational 
graduates in the Corazzini and Taussig studies might have been due to 
such things as differences in background of students or school environment 
instead of the effects of educational curricula. 

Fourth, in making a cost-benefit comparison of vocational and 
academic education, Corazzini and Taussig also implicitly assume that 
these two types of educational programs are different means to the same 



4. Arthur Corazzini, Vocational Education , A Study pf_ Benefits and 
Costs (A case study of Worchester, Mass.) submitted to the Office of 
Education, Department of Health, Education, and Welfare, August 1966. Mrchael 
Taussig, "An Economic Analysis of Vocational Education in the New York City 
High Schools". The Journal of Human Resources , Vol. Ill, Supplement, 1968, 

pp. 59-87. 
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end. Corazzini and Taussig did not consider the organic nature of the 

society where combinations of diversified skills are required. Vocational | 

and academic education can conceivably service quite different noncompeting j 

functions. Vocational education and. academic education are, in part, | 

different means to different ends. They undoubtedly are not perfect 

substitutes in an educational or economic sense. Without rigorously clarifying | 

the circumstances under which meaningful comparison between the two I 

curricula can be made, the studies can yield misleading implications. ^ 

I 

.9 

Fifth, Corazzini and Taussig conducted their studies under the I 

implicit assumption that economic variables or quantities are strictly jj 

additive. In fact, however, perhaps more than any other type of economic 
or social activity, the effects of education have a high degree of inter- j 

dependency. Thus, any change or difference in demand, supply, or any |1 

other economic variable would significantly affect the existing earnings j 

and employment quite apart from the influence of education. Furthermore, 
earnings, employment, and monetary costs are incomplete and not uniquely 
appropriate indices for decision making in education. 

Sixth, Corazzini and Taussig discussed the cost-benefit comparison 
of vocational versus academic education as if society was static. For 
example, both Corazzini and Taussig estimate that it costs more to provide 
vocational training than on-the-job training. They, therefore, suggested 
that it was cheaper for the society to subsidize employers so that they 
would provide on-the-job training for vocational students. However, these 
recommendations did not concern themselves with a consideration of 
economies of scale with respect to those employers providing training for 
workers. If employers were to provide all workers in the economy with 
on-the-job training, production or training facilities of employers might 
have to be greatly expanded. The result might be that the employers would 
have to set up training programs which may cost society as much or more 
them existing vocational training programs within the public school 
system would have cost. 

Finally, but fundamentally, both the Corazzini and Taussig studies 
cannot answer whether or not vocational education is worthwhile or desirable 
in an economic efficiency sense. To answer this question, one has to 
assume that the existing programs are already efficiently operated. This, 
in fact, is the implicit assumption contained in the Corazzini and Taussig 
studies. The fact is, however, that vocational and other educational 
programs may be inefficiently operated and that an assumption of efficiency 
is simply not valid. Without investigating the cost and production functions 
of the educational programs to determine the economies of scale, Corazzini 
and Taussig made inferences on the desirability of vocational education 
from an improper basis. Their conclusion that vocational education is not 
worthwhile may be interpreted to mean that economically desirable vocational 
programs were merely inefficiently operated, and not that investment in 
them should be cut back either in absolute or relative terms. 
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F. The Role of Vocational Education 

In considering the role of vocational education in society it is 
useful to recall the concept of factor proportion as it is presented in 
economic theory. This concept implies that: 1 ) different factors of 

production are necessary to make productive activity possible, and 
2) an optimal combination of these factors will give efficient production. 
This concept of factor proportion may be extended to specific factors 
or resources. In case of human resources, we may infer that. 1 ) the 
society requires different types of skills or human resources , and 
2) an optimal combination of various types of skills or human resources 
will enable the society to function most efficiently. The role of 
vocational education is to provide a particular group of these skills 
or human resources needed for the efficient functioning of the society. 



Specific aspects of the role of vocational education may be con- 
sidered from the viewpoint of the individual concerned, the community, 
and the society. 



For an individual, one of the most important economic functions 
that vocational education could perform is to improve his performance 
as an economically productive person. Direct evidence of improvement 
in the productivity of an individual is usually reflected in his wage rate 
and employment. If an individual’s wage rate increases or his employment 
experience improves, it can be said that vocational education performs 
a useful function for the individual. 



An improvement in the wage rate and employment of the individual 
has direct and indirect implications for the community. Higher wage 
rates and employment will not only generate larger sources of tax 
revenue for the community, but they will also reduce the likelihood that 
the individual will be in need of welfare payments or other forms of 
assistance. A more steady employment obviously implies a reduction in 
unemployment, and hence, a concomitant reduction in public assistance 
arising from unemployment. 



An increased tax payment represents an addition to, while the 
reduction in public assistance reduces the burden on, the fiscal resources 
of the community. Thus, if vocational education results in higher 
earnings and more steady employment, given the tax structure, tl^re are 
positive fiscal effects for the community. It should he noted t^t such 

positive fiscal benefits are derived from the real , 

increases in goods and services, of vocational education ^d these real 
benefits should be distinguished from purely fiscal transfer paym^ts 
taken out of a given pool of goods and services. But, from a public 
finance point of view, the positive fiscal benefits derived from 
improvement in the productivity of an individual tend to offset any 
additional costs of vocational programs. 
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To a community, vocational education plays two important functions. 
One of these is to provide opportunities for those members of the community 
who wish to acquire a given type of training. The other is to provide 
trained personnel required by the local labor market. Each community 
represents a subsector of an economy. However, one community differs 
from another in the particular combination of skills it requires. 
Effectiveness in providing opportunities for training would have signif- 
icant implications on income redistribution while effectiveness in 
providing skilled labor will enable the local economy to function more 
efficiently in an economic sense. 

To the society, vocational education has a part in its growth and 
stability. As technology advances and the economy grows, old industries 
decline and new industries are developed. Thus, some skills become 
obsolete while others are newly created or evolve from more traditional 
skills. An important function that vocational education plays is to 
provide personnel trained in the new types of skills required by industries 
affected by the advancing technology. Effectiveness in fulfilling this 
function will help facilitate and accelerate changes in the structure of 
the economy. 

Vocational education also has an "equity" function brought on by 
economic fluctuations and long-run economic growth. This function is 
fulfilled by providing retraining opportunities for those who are adversely 
affected by economic fluctuations and structural changes in the economy, 
as well as by providing incentives to capital in-migration by guaranteeing 
a trained labor force. 



G* ^ Alternate Approach in Evaluation ; Cost-Effectiveness Analysis 

In view of the difference in the nature of investment in education 
as compared to other public projects, it is of limited value to apply 
cost-benefit techniques to education in the same way as they are applied 
in other public projects. Both extensive and intensive efforts are 
required to clarify conceptual and measurement issues in the application 
of cost-benefit analysis to education. Vocational programs, however, 
can be effectively evaluated with a slightly modified version of cost- 
benefit analysis known as cost-effectiveness analysis. Unlike cost- 
benefit analysis, which attempts to quantify benefits of a project in 
money terms, cost-effectiveness analysis utilizes output variables in 
non— monetary forms to serve as indices for benefits of specific programs. 
The output variables are specified by various goals of a specific program, 
such as numbers of persons trained in a given skill, employment, voting 
behavior, or level of proficiency on a standard test. 

Costs of vocational programs may be studied by a cross-section 
analysis in the costs of different programs. The interregional and 
interprogtam comparisons should shed some light on factors related to 
efficient use of educational resources and optimal scale of a program. 







Effectiveness of vocational programs can be studied by examining 

their effects on (1) earnings and employment or unemployment _ 

individual j (2) the supply of and the demand for 1^3^ 

( 3 ) the supply and demand for specific types of skilled workers. This last 

point may be considered from the short-run and long-run viewpoin s. 



The Evaluation of Earnings and Employment. An appropriate measure- 
ment of the effects of vocational training on employment of an individual 
requires the comparison of the rate (or amount) of employment of vocation- 
ally trained persons with the rate (or amount) of employment of those not 
having vocational training. In making such a comparison, however, it is 
necessary to hold constant various socio-economic factors, such as 
personal and family characteristics which affect earnings of individuals. 
In addition, emplo3aiient of individuals differs from one skill group to 
another. For this reason, it is necessary to control or adjust for the 
productivity differentials among various types of skills. To control 
for this purpose the national average of earning rates for each skill 
group may be used. A comparison of the surveys of the two curricula 
should be made not only for the period immediately following graduation, 
but also for a period extended over five ta-ten years so that some idea 
of the time stream of benefits can be gained. 



The evaluation of the effects of vocational education on employment 
experience can be measured in much the same manner as the evaluation of 
the effects of vocational education on earnings. The incidence of employment 
of those who receive vocational programs should be compared with the incidence 
of those who do not receive vocational training. Like earnings, the stability 
of employment varies from one skill group to another. For this reason^ 
comparison of rates of employment should take into account the degree of 
employment instability in various skill groups. 

This type of comparison should be made for those who have received 
vocational education with those who have not received vocational education, 
within specific skill groups. However, comparison should also be made 
among different skill groups. 



The Demand for and Supply of Vocational Education . The effectiveness | 
of vocational programs in providing training opportunities for those members 
of the community who wish to acquire training can be measured by comparing | 

the number of applicants seeking training in relation to the capacity of the | 
school system to supply this training and the structure of demand for 
different types of training. Vocational training programs should be expanded | 
if the number of applicants exceed training capacity of the school system, | 

while a program should be contracted if the reverse is true given that this j 

change in student demand reflects market needs. An evaluation of this nature 
should specifically take into account the types of progr^s. It is likely j 

that the number of applicants exceed capacity in some skill groups while | 

the reverse is true in others. The training programs should be revised J 
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accordingly to equate the market demand for and the supply of vocational 

training. The partial result of this action may be the equation of supply j 

and demand on grounds other than economic efficiency, if student preferences 1 

are felt to override efficiency considerations. j 

I 

I 

The Demand for and Supply of Skilled Workers. The extent to which | 

vocational training programs supply skilled workers which are required 
by the local labor market can be measured by comparing the number of 
unfilled vacancies and the supply of vocational graduates in each skill 
group. In order for vocational education to meet the demand of local 
labor markets, it should curtail training in those types of skills where 
there is oversupply and expand training in those types of skills where 
there are unfilled vacancies. Modification of vocational training programs 
in this manner will have the effect of avoiding and directing oversupplies 
of labor to the types of skills in which there are shortages. 



In order for decision makers in vocational education to implement 
programs to meet th& demand generated by economic growth, it will be 
necessary to obtain data on the direction and magnitude of change in 
technological progress and economic structure. These changes are long- 
run in nature and the data obtained in this way can be used as a basis 
for determining how existing programs can be modified to provide different 
types of skills needed by industries experiencing technological progress. 
Evaluation of this nature, however, cannot be undertaken at the local 
level. Instead, it should be undertaken at the state, regional or national 
level. 



The procedure for such an evaluation involves the identification 
of industries experiencing or affected by advances in technology. In 
addition, the demand for and the supply of new types of skilled workers 
have to be measured and projected so that vocational programs can be geared 
in this direction accordingly. 



H. Summary 



The determination of the costs and benefits of education is an 
essential element in economic analysis of education. Costs and benefits 
accruing to an individual, however, are different from those accruing to 
the community and the society. And, those accruing to the community differ 
from those accruing to society in many cases. Education, as a component 
in the production, distribution and consumption of private goods ^d services 
is not strictly comparable with private goods and services. Nor is it 
perfectly substitutable for other public and private goods. Hence, the 
calculus of choice among competing alternatives does not apply completely 
to education. 
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Cost-benefit analysis was originally developed for application 
[ in areas of public investment projects. Because of the difference in 

the nature of education from that in other public investment projects, 
additional efforts are required to clarify the conceptual problems before 
cost-benefit techniques can be meaningfully applied to problems in 
J education. For the time being at least, cost-effectiveness appears to 

\ be a more appropriate evaluation technique for educational problems. 
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CHAPTER IV 



SPECIAL PROBLEMS IN THE ECONOMIC ANALYSIS OF EDUCATION 



A. Introduction 

The conceptual issues discussed in Chapter III indicate that 
the application of cost-benefit and cost-effectiveness analysis in 
the area of education is, in general, subject to a number of broad 
conceptual problems and qualifications. This chapter indicates that 
additional issues in the specific application of the various invest- 
ment criteria, such as the internal rate of return or the benefit- 
cost ratio, must be considered before investment techniques can be 
applied to the economic evaluation of education. 



When costs and benefits are both directly measurable in money 
terms, these techniques can be used with few reservations. When 
either costs or benefits are not directly or completely measurable 
in monetary terms these techniques can only give limited, albeit 
needed and valuable, insights into educational and otbe^r investments 
in man. 



B. General Considerations 



The Elements of Analysis . There are 
cost-benefit analysis: costs, benefits, time 



four basic elements in 
, and the Interest rate 



1. Much of the discussion which follows is derived from the 
following: A.R. Prest and Ralph Turvey, "Cost Benefit Analysis: A 
Survey," The Economic Journal , December 1965; Roland N. McKean, 
op . cit . ; Otto Eckstein, "A Survey of the Theory of Public Expenditure 
Criteria," in National Bureau of Economic Research, Public Finances : 

(Continued) 
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by which to discount the costs and benefits. Both the costs and 
benefits of investment in education occur through time. Different 
investment alternatives are likely to have different time profiles. 

The purpose of discounting is to attach relative weights to these 
cost and benefit time profiles in order to account for the productivity 
of investment' and social or private time preference. In some cases 
a premium is also added to the interest rate to account for risk. 
However, such a practic4, while pragmatically expedient and common y 
practiced, is only theoretically correct where risk is a geometrically 
compounding function of time. The treatment of risk and uncertainty 
will be dealt with in a later section of this chapter. 

Discounting is theoretically justified for a number of reasons. 
The first is that the interest rate used in discounting represents 
the opportunity cost of investment funds: that is, invested wealth 

usually earns a positive rate of return. Thus, "Y" dollars invested 
today will yield ,"Y + X" dollars at some time in the future due to 
the productivity of the investment. Therefore, reversing the process, 
to relate this future income to its present value, one must discount 
the future income stream to the present time when the investment 
decision is being contemplated. Second, future income is valued less 
than present income. People have a positive time preference, that is, 
they dislike postponing consumption. ^ 



C. Investment Criteria 

There is a variety of investment criteria which are available 
to the education decision maker. At the simplest level of analysis 
benefit differentials and cost differentials can be estimated. T^ 



1. (Continued) Needs , Sources , and Utilization , A Conference 
of the Universities- -National Bureau of Economic Research, (Princeton, 
New Jersey: Princeton University Press, 1961); Jack Hirshleifer, 

et al., op. cit.; Ezra Solomon, Editor, The Management of Corpor a^ 
Capital, (New York: The Free Press, 1959). For additional bibliography, 

see Mark Blaug, A Selected Annotated Bibliography ^ t^ Econom j x s of 
Education, Education Libraries Bulletin, Supp. 

Education, University of London, London, England, 1964; also by the 
same author. Economics of Education : A Selected Annotated Bibliograp hy;, 

(New York: Pergamon Press, 1966). 



2 See William J . Baumol , Economic Theory and Operations 
Analysis, ‘2nd. ed., (Englewood Cliffs, New Jersey: Prentice-Hall,^ 1961), 

pp. 410-413 for a brief exposition of the theoretical rationale of 
time p"*eference. 
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pay-back period can also be estimated. The net expected present value , 
the cost-benefit ratio , the ratio of differences in marginal benefits 
among pro gra m s to differences in marginal costs among programs , the 
expected annual net benefit , and the expected internal rate of return 
can be calculatedT” Under certain conditions, these last four measures 
qxq ecjuivalent and provide the same guidance to investment decision 
making. The conditions are noted on page 39 and exceptions to these 
comprise the bulk of this discussion. 

The Correct Criterion . In general, the most correct criterion 
for making choices among competing investment alternatives is the 
criterion of maximizing the difference between the present value of 
benefits and the present value of costs. However, there are both 
practical and theoretical conditions which either commonly exist or 
can be devised which demonstrate that no single investment decision 
criterion is theoretically correct for all investment situations. ^ 

This discussion concentrates on only three of the above criteria: the 

expected internal rate of return; the expected net present value; and 
the cost-benefit ratio. The other measures are dealt with in only 
cursory fashion. 

Cost and Benefit Differentials . Cost and benefit differentials 
represent a necessary but incomplete stage of economic analysis . These 
differentials are useful to show the configuration of the data and to 
provide the inputs to the proper (for a given set of constraints) 
investment criterion. However, alone they are not a useful guide to 
decision-making. Yet, one commonly perceives misunderstanding of this 
fact. For instance, a given project A, costing X dollars more than 
an alternative project B, is averred (by its advocates) to be of "higher 
quality" or (by its detractors) to be "too costly." But "higher quality" 
or "too costly" in what sense? Both these statements, taken by them- 
selves, are nonsense in terms of economic efficiency. Costs and benefits 
must always, be related to each other. More specifically, marginal 
costs must be related to marginal benefits. If the marginal or extra 
costs of two alternative programs are the same, but one has higher 
benefits than the other, it is possible to assert, other thinp equal, 
that the project with the larger net benefit is, in an economic effi- 
ciency sense, better than that with the smaller. But how much better 
and whether only one or both programs are efficient investments cannot 
be determined without further analysis. And, the confusion becomes 
even greater when one must make a choice between investing in a high 
cost-high benefit program and a low cost-low benefit program. 



i 



I 

I 

I 

A 

i 

il 



3. See, especially Jack Hirshleifer, "On the Theory of Optimal 
Investment Decision," Journal of Political Economy , August 1958, 

pp. 329-352, and Martin J. Bailey, "Formal Criteria for Investment I 

Decisions." Journal of Political Economy, October 1959, pp. 476-488. j 
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For Instance, which is the greater educational investment be- 
tween two projects each having a 20 year life span: project A which 

has an initial cost outlay of $200 and yields an annual benefit of 
$50 or project B which has an initial cost outlay of $1200 and an 
average annual benefit of $200? The first may be better than the 
second; the second may be better than the first. 

The Pay-back Period . The pay -back period is a simple ratio 
of total costs, C, to constant marginal benefit, b, with the constant 
benefit measured over a given time unit such as a month or year. Thus, 
C/b equals the pay-back period.^ This simple Index relates costs and 
benefits to each other and different programs can be crudely judged 
as to their relative effectiveness. The criterion is to select the 
Investment with the shortest pay-back period. For example, using the 
illustrative data of project A above yields a pay-back period of four 
years ($200/$50). Under the same set of assumptions, the pay-back 
period for B is six years. Thus, by this criterion one should select 
project A over B, other things equal. 

A more general formulation for the pay-back period which 
accounts for non-constant benefits or costs is as follows: 



n n 

(7) Z b - S c * 0, such that t is minimized, 
t-O * t-0 

where b and c are marginal benefits and costs and t is the number of 
time periods. 

The pay-back criterion, however, suffers from a variety of 
conceptual flaws. First, it ignores the fact that costs and benefits 
of competing investment alternatives are distributed through time and 
have different time profiles. Discounting is necessary to make the 
different cost-benefit profiles commensurable. Second, the absolute 
size of net benefits between alternatives may differ but the use of the 
ratio will obscure this. Third, as with the expected internal rate of 
return, the pay-back criterion breaks down completely in those cases 
where investment alternatives are mutually exclusive. 



4. Under certain conditions the reciprocal of the pay-back 
period is equal to the expected Internal rate of return. For this to 
occur, all costs must occur in the initial time period, and benefits 
must be constant and continue infinitely. See Myron J. Gordon, "The 
Payoff Period and the Rate of Profit," in Solomon, o£. clt . , pp. 48-55. 
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In light of these criticisms, consider again projects A and B 
mentioned above. The pay-back criterion directs one to Invest In A and 
not In B. Assume the life of A and B Is 20 years for each. Clearly, 

If A and B are mutually exclusive and both are discounted over 20 years 
at a discount rate of six percent, the total net discounted benefits 
of B would be greater than those of A, $2292-$1200 versus $573-$200. A 
decision to Invest In A under such conditions would result In a loss to 
total economic welfare. Thus, the pay-back period criterion has serious 
conceptual limitations as a decision-making tool and is not highly 
recommended. 



D . A Consideration of Three Criteria 

The expected net present value criterion and Its variant, 
expected annual net present value, the cost-benefit ratio, and the 
expected Internal rate of return will often provide the same results 
in terms of the proper ranking of alternative Investments. However, 
the expected internal rate of return rule is not always conceptually 
equivalent to the total net expected present value and annual net present 
benefits rules. These three rules are conceptually equivalent only 
under some fairly severe assumptions. 

These assumptions are:^ 

... if and only if (a) capital markets are 
perfectly competitive; (b) all available 
projects are completely divisible; (c) there 
Is no Interdependency among projects; and, 

(d) all net returns can be reinvested at 
their own internal rates of return up to the 
terminal date of the longest-lived project. 

The appropriateness of these three criteria is analyzed below 
in terms of their possible devlatlcns from these conditions. 

Formal Statement of the Criteria The net expected present 
value criterion can be stated as follows. 



5. See Mark Blaug, "An Economic Interpretation of the Private 
Demand for Education," Economica , May 1966, p. 168. 



6. Most of the following formulas are based on Hlrshlelfer, 
et al . , o£. clt . 
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Given the assumptions above and given the appropriate interest 
rate by which to discount , one should adopt any project for which the 
present value of the discounted stream of net benefits is greater than 
zero. Or, if more than one project has net discounted benefits greater 
than zero at the given rate of interest, adopt that project with the 
highest present value of net benefits. If funds still exist to invest, 
adopt the project with the next highest present value, and so, on, until 
funds are exhausted or projects with positive or zero net present values 
are exhausted. 



Computationally, an equation for achieving this measure is as 



follows : 



s. 



s. 



s, 



s, 



(8) Vg = 



(1 + i )° (1 + 1 )^ (1 + 1 )^ 



+ . . . + 



(1 + D* 



Where: 



Vq is total net present value, i is the rate of interest used 
to discount} t is the time period} s^; is the sum of benefits, b^;, less 
costs, ct* 



This formula accounts for the fact that costs may occur in other 
than the very beginning of the income stream. If conditions affecting 
the value of the interest rate are expected to change over the time 
span of the income stream, different values for the interest rate can 
be Inserted at such points. 



Using the illustrative data for project A above and given the 
following assumptions: 1 = 6 percent, t = 20} b^ - $50} c^- = $200} 

and the cost outlay occurs at the very inception of the investment 
period — the present value of benefits for project A is: 




• • • 



+ $15.59 = $374. 



\ 



I 



(8c) Vq « -$200 + $47.17 + $44.48 + 



And, Vq for project B is $1,092, where the assumptions are the same as 
above except that = $200 and c^ = $1,200. 

Therefore, if 6 percent is the proper social opportunity cost 
rate of investment funds, then in pure economic efficiency terms, assum- 
ing monetary benefits are a proper index of social benefits, project B 
($1,092) should be preferred over project A ($374). 

If the benefit stream is constant from its inception and contin- 
ues to infinity, th©^ total present value of benefits can simply be 
denoted as: 



(9) Vj, 



£ 

i 



Where: 



i is the chosen rate of interest used to discount and s is the 
level of net annual benefit. Here, benefits must begin at time 1 and 
all costs, Cq, myst be incurred at time zero, the immediate inception 
of the project. Then, Vq - Cq must be zero or greater in order to invest 
in the given project. Thus, the net present value of benefits for 
project A is $833 — $200, or $633, while for project B it is $3,333 — $1,200, 
or $2,133. The use of higher interest rates in discounting will substan- 
tially reduce the disparity between the results of equation (8) and 
those of equation (9). Thus, at just a 10 percent rate of discount Vq 
becomes $500 for project A and $2,000 for project B, with Vq - Cq for 
projects A and B being $300 and $800, respectively. Clearly, the rate 
of interest by which to discount becomes crucial in cost-benefit analysis 
since the higher the rate the more severely are the more distant benefits 
or costs discounted relative to more current benefits or costs. 

If the net benefit stream is constant but finite, beginning at 
time 1 and ending at time t, the discounting formula is: 



(10) Vq 



(1 + 1 )*^ - 1 - 
i(l + i)*^ 



Where the symbols are interpreted the same as in equation (8) 

above . 
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Thus, for project A, 



(10a) Vq 



„ (1 + .06)^° - 1 . 

20 

.06(1 + .06) ^ 



(10b) Vq 



50 



3.207 - 1 . 
.06(3.207) 



(10c) Vq 



2.207 

.1924 



574. 



And, net benefits are $574 - $200, or $374. 

Expected Annual Net Present Benefit . This rule yields invest 
ment decision results identical to the expected net present value 
criterion. The rule is^ 

. . .based upon the principle of finding the 
level net stream that corresponds to the 
actual stream of costs and benefits associated 
with the project. 

The formula is as follows: 



V„i(l +1) 

(11) s - r 

(1 + 1 )' - 1 



(1 + i) — 1 j 

where = s and 

° id + i)^ 



the rest of the symbols are interpreted as in equation (8) above. 



7. Ibid., p. 155. 
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In tenos of investment decision-making this rule states that, 
at the chosen rate of interest, one should® 

...select all projects where the constant 
annuity with the same present value as 
benefits exceeds the constant annuity (of 
the same duration) with the same present 
value as costs. 

For both this rule and the expected net present benefits rule, costs, c, 
and benefits, b, can be estimated separately, simply by substituting 
either of these two values in equations (8) , (10) and (11) where £ occurs . 
Also, Vn in equations (10) and (11) becomes Cq or Bq, respectively. 

Next, the discounted total costs or cost annuity, Cq or c, respectively, 
is subtracted from the discounted total benefits or benefit annuity , 

Bn or b, respectively. Then, for an investment to occur, the difference. 
Bn ” Cn or b - c, must be zero or greater. One useful aspect of the 
expected net present benefit rule is that, if only costs (or 

benefits) are known, annual discounted costs (or benefits) can be 
estimated. A judgment can then be made as to the likelihood that expected 
annual net present benefits (or costs) will be as great or greater than 
their cost (benefit) counterparts. 

\ 

Using the hypothetical data for project A one has; 



(11a) c 



(1 + i)^ - 1 



, , ,, $200 (.06) (1.06) 

(11b) c * 20 

( 1 . 06 )^^ - 1 



20 



* $17.42; and, 



B.l(l + i)* 

(11c) b=-^- r • 

(1 + i)' - 1 



8. Prest and Turvey, 0£. cit . , p. 703. 
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(lid) b = 



$ 574(.06)(1.06) 
(1.06)^° - 1 



20 



$50.00 



The respective figures for project B are c * $104.52 and b * $199.63. 
Thus, in each case, b is greater than c at the chosen interest rate 
and, in pure economic efficiency terms, assuming monetary benefits are 
an appropriate index of social benefits, it pays to invest in either 
project, but project B is more desirable than project A. 



The Benefit-Cost Ratio . The benefit-cost ratio tells the 
decision-maker to invest in those projects for which the ratio of t e 
present value of benefits to the present value of costs is greater than 
unity. The equation for this rule is as follows: 



^0 ^1 
^ + = — ^ + 



( 12 ) 



g + i)^ (1 + i)^ (1 +-jy 



+ . . . + 



XL+J^> 1 



— ^ 
(1 + i)° (1 + i) (1 + 



‘'2 _ + !« 

2^” (i + D* 



The symbols are interpreted in the same manner as in equation (7) 

above . 

Applying equation (12), the data for project A above give the 
following results: 



(12a) 



_$0_+_i50 +_i50 + 

g + .06)® (1 + . 06)^ (1 + . 06 ) 

_J200_ + ® . + 5 2 + 

(1 + . 06 )® (1 + . 06 '/ (1 + . 06 ) 



. . . + 



$50 



(1 + . 06 ) 



20 



. . . + 



(1 + . 06 ) 



20 



$574 

* $200 ” 



2.87 



The ratio for project B is $2,292/$l,200 or 1.91. 
project A is preferred over project B as long as 
not mutually exclusive. 



By this criterion, 
the two projects are 




9. Ibid., p. 703. 



44 









iiiHiiiliaii 









The Ratio of Difference in Marginal Benefits Among Programs 
to Difference in Marginal Costs Among Programs » A variation on the 
benefit-cost ratio is the ratio of the difference in marginal benefits 
to the difference In marginal costs between two alternative projects. 
Equation (13) expresses this ratio algebraically as follows: 



^V ^Y ^V 

_QlI_0 + 1 “ 1 , 2 ^2 ^ 



• + 






(13) 



(1 + 1 ) 



(1 + 1 ) 



(1 + 1 ) 



'Y — ^ ^ 

^1 ^1 ^ ^2 ^2 , 






• + 



^t ^t 



(1 + 1 ) 



(1 + 1 ) 



(1 + 1 ) 



(1 + 1 )^ 



where, as above, b and c refer to marginal benefits and costs, 1 Is 
the rate of Interest used In discounting, t is the number of time 
periods, and the subscripts X and Y refer to projects X and Y, 
respectively. 



Briefly stated, this rule says that as long as the ratio of 
net discounted benefit differences to net discounted cost differences 
is greater than one, then additional public funds should be invested 
in project X in preference to project Y.^® 



10. To be more specific, the following cases indicate the 
direction in which an extra dollar of public funds for educational 
expenditures should be spent. Equation (13) can be expressed as 
follows: 



®X " ®Y 






> 1 



where capital B and C represent the summation of the discounted b*s 
and c*s. The condition of equation (13) holds true if and only if 



1) if By > By and Cx > Cy, then additional dollars 
of public funds should be devoted to project X; or 



2) if By < By and < Cy, then additional dollars 
of public funds should be devoted to project Y. 



(Continued) 
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An additional problem with this variation in the benefit- 
cost ratio criterion should be noted. Even though it is rational 
to invest extra public funds in project X as long as the ratio 
expressed by equation (13) is greater than one, this does not neces- 
sarily imply that the marginal internal rate of return to project X 
is equal to or greater than the social opportunity cost rate 
capital. Indeed, the marginal internal rate of return to Project X 
could be less than the social opportunity cost rate . 

Project X may even be suffering net losses. Even so, p ^ 
be suffering even greater losses, so that a shift of 
from project Y to project X (or, the expenditure of an additional 
dollar on project X instead of project Y), will still result in 
maximizing net benefits, in this case, by minimizing losses. 

The Ex pected Internal Rate of Return . The result of calculat- 
ing a ratTof return is a simple percentage which can be compared 
against that interest rate which represents an acceptable rate of 
sLial or private investment return. Briefly defined, the internal 
rate of return is that interest rate which makes the Recounted value 
of costs equal to the discounted value of benefits. One equation 
for this measure is as follows s 



n 

(14) E(r) = S 
t«0 



(b^ - c^d + 



r)^ = 0 



10. (Continued) The more generalized version for equation 

(13) is 



®X “ ®Y ^ ^X “ S* 



Under this generalized version, not only cases 1) and 2) can be 
applied, but also the following cases can hold; 

3) if Bx > By and Cx Cy, then additional dollars 
of public funds should be devoted to project X; or 

4) if Bx < By and Cx > Cy, then additional dollars 
of public funds should be devoted to project Y. 
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where: r is the expected Internal rate of return; b is the benefit 

per time period; c Is the cost per time period; and t Is a subscript 
denoting the time periods. 

In practice, equation (14) Is relatively difficult to use and 
depends for Its solution on a technique of successive approximation. 
However, the use of an electronic computer makes the solution of such 
a polynomial equation relatively straightforward at least In terms of 
the physical effort required. 

11 

A variant of this equation Is the follo^7lng: 



(15) c 



n 

Z 



1 



t«0 (1 + 




« b 



n 

Z 

t«0 



1 

(1 + r)* 



where: r Is the expected Internal rate of return; c Is the average 

cost per time period and assumed constant for all time periods; b Is 
the average benefit per time period and assumed constant for all 
succeeding time periods; and t denotes the number of time periods. 

This equation also depends for Its solution on a technique of successive 
approximation. 

However, If costs are assumed constant during the training 
period and If benefits are assumed constant and extend to Infinity, 
equation (15) reduces to equation (16) below and the rate of return 
can easily be obtained as follows 



(16) r « (1 + b/c)^^^ - 1. 



where r Is the expected Internal rate of return, t Is the number of 
time periods of education In whatever units chosen, (years, months, 
etc.) and b and c are the marginal benefit and marginal cost per unit 
of time (years, months, etc.) and assumed constant. The assumption 



11. Jacob Mincer, "On-the-Job Training: Costs, Returns, 

and Implications," Journal of Political Economy , Supplement , October 
1962, p. 64. 



12. Ibid., p. 64. 
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of an infinite discounting stream creates an error which tends to 
become negligible as the actual benefit stream, becomes longer. 

Using the above hypothetical data, but changing our assumptions 
so that all investment outlays occur at the end of time period one, 
yields the following result: 

For Project A, 

(16a) r - II + ($50/$200)]^ - 1 

- (1 + .25) - 1 

- .25 



Multiplying .25 by 100 yields the rate of return of 25 percent. For 
project B the rate of return is 16,7 percent. 

An even simpler equation for estimating the rate of return can 
be used if one assumes that both benefits and costs are constant, that 
costs occur only in the initial ^ time periods , and that the level 
benefit stream extends to infinity. The equation, 



(17) r = b/C 



then applies, where r is the expected internal rate of return, b is 
the constant benefit per unit of time accruing to the investment and 
C is total costs over t time periods. Note that this simplified 
formulation is the reciprocal of the pay-back period discussed previ- 
ously. For the hypothetical data above, the results of equation (16) 
and (17) happen to be the same. This would not be the case, though, 
if cost outlays occurred for more than one time period. 

In terms of providing advice to the investment decision-maker, 
if the social opportunity cost rate of investment funds were as low 
as 16.7 percent, both programs would be worthwhile. If the social 
opportunity cost rate of investment funds were as high as 25 percent, 
only project A would pay. And, if the social opportunity cost rate 
of investment funds were just 6 percent, both would pay, as the 
examples above on total and annual net discounted benefits show. 






i 
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13. See Becker, op . cit . , p. 107. 
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Again, this analysis assumes that monetary benefits are a valid index 
of social benefits. If all costs have been accounted for, but social 
benefits are higher than monetary benefits, then the monetary rates of 
return would understate the social rates of return. 



Finally, for equations (12), (14), (15), (16), and (17), if 
either costs or benefits are equal to zero, the criterion breaks down.^^ 
For zero costs, the situation Is mathematically undefined. Zero costs 
imply an infinite benefit-cost ratio or infinite internal rate of return. 
If benefits are negative (there are losses) and costs are positive, 
equations (12), (14), (15), and (16), the benefit-cost ratio and the 
internal rate of return, give correct advice, a negative ratio or rate 
of return, as the case may be. But equation (14) and. (15) can yield 
imaginary numbers. Mathematical problems also exist for equations 0 - 2 ), 
(14), (15), (16), and (17) where benefits are positive and costs are 
negative, that is, where there are subsidies. But, the subsidy case 
should not be considered as an Investment decision-making situation; 
what one Is essentially dealing with is a gift. When benefits and costs 
are negative, mathematical problems also exist, but one is still in a 
gift and not an investment situation. 






E. A Critique of the Three Criteria 



Much controversy exists over what constitutes the proper invest- 
ment criterion. The discussion in the literature centers around a 
critique of the present value and the Internal rate of return criteria. 
The benefit-cost ratio is not widely considered. This latter fact is 
especially significant in light of federal government practice to employ 
the benefit-cost ratio as an investment criterion. 



; 

I 



Many writers argue that the present value rule is most correct 
since it automatically assures that the present value of benefits is 
at a maximum. However, to repeat, both the present value and the 
internal rate of return criterion will result in the proper and identical 
Investment decision given that? capital markets are perfectly competi- 
tive; investment alternatives are not interdependent; all relevant 
Investment choices are completely divisible so that marginal ad.justments 
can be made; and all net returns are reinvested at the original rate 



14. The qualifications for equation (13) are discussed in 
footnote 10. 



1 
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15. See, for instance, the discussions in the following: U.S. 

Congress, Joint Economic Committee, Subcommittee on Economy in Government, 
"interest Rate Guidelines for Federal Decision-making," Hearings, 90th 
Congress, 2nd Session, January 29, 1968, (Washington: U.S. Government 

Printing Office, 1968). 
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of return or tilgtier up to tlie end of tlie project with the longest 
benefit stream. In this context both are correct and neither is to 
be preferred over the other. However, it is unlikely that these 
conditions will ever be met simultaneously. The real world Imposes 
constraints such that each of these rules can, at times, give advice 
which, if followed, will result in the investor not maximizing the 
present value of net benefits. The following sections consider these 
constraints in turn. A subsequent section indicates the problems 
which exist with the benefit-cost ratio. 

Constraints Whicji Invalidate the Rate of Return Criterion 
Interdependency, Where two projects are mutually exclusive, the use 
of the rate or return criterion breaks down. It is possible under 
this condition of interdependency to Invest in an activity which 
has a higher internal rate of return but lower present value than an 
alternative project. This criticism is quite relevant from the view 
of an individual contemplating an investment in himself. When an 
individual makes a decision which commits him to some irrevocable 
course of action for a specified period of time, he elmlnates all 
other actions he may have taken at that point and for the period 
which is subsequently committed. If he decides to take training as 
a carpenter, he usually cannot simultaneously decide to take training 
as a psychiatrist. In short, one can think of the human as a site 
or locus upon which, in general, only one type of training can occur 
at a given point in time. Thus, educational or occupational invest- 
ments in human beings have the general characteristic of being 
mutually exclusive. 

This criticism of the internal rate of return is just as bind- 
ing from the social standpoint but the relative magnitude of the 
consequences stemming from it are probably not as serious. For example 
if the construction of a comprehensive high school on one end of town 
pj^oves to be an economic mistake, one can always construct an area 
vocational-technical school on a different site in another part of 
town. Or, an incorrect investment in an Individual A does not preclude 
a correct investment decision to be made with respect to an individual 
B, since, while one individual is not divisible, a group of individuals 

is. 



Successive Cost Out lays , More than one cost outlay occurring 
over time will resuIFTn more than one rate of return being estimated 



16, It is important to note again that, as Bailey and 
Hirshleifer have demonstrated, there are theoretical situations 
where both rules can give incorrect results. 
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for the same benefit-cost stream. The same number of rates can 
exist as there are Inflection points where the cost stream switches 
to a benefit stream and vice-versa. No one of these rates Is 
conceptually correct. 

From the private standpoint the occurrence of multiple cost 
outlays Is a theoretical possibility due to the rlsh of unemployment. 
The Individual can perceive at least part of the expenditure necessary 
to maintain him during periods of long-term cyclical unemployment as 
costs Incurred to maintain his productive capacity In a given skill. 
Thus, he may have a time stream of benefits and costs as appears In 
Figure 1 below. Here, as many as four Internal rates of return could 
exist. However, It Is not likely that short-term cyclical or seasonal 
unemployment would result In any measurable skill deterioration. 



Figure 1: Time Income Stream of an Indiviaual with Multiple Cost 

Outlays 




The unemployment example Is similar from the standpoint of 
society. Although one could argue that In any case society Is committed 
to keeping Its members alive, or at least a certain number of them In 
order to assure Its own continuity. It may still Incur differential 
costs which are uniquely associated with maintaining a given skill 
level. These costs should be counted as necessary costs to assure the 
viability of the original skill level. 

penally j from both society *s and the private viewpoint. If 
the person had to reinvest In himself due to the fact that technologi- 
cal change had destroyed the economic relevance of his previous skill, 
this new Investment cost and the benefits flowing from It should be 
treated as an entirely new cost-benefit sequence. 
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Changing Rate of Interest . Investment in vocational education 
over time will likely change the distribution of income and hence, 
other things equal, will also change the social opportunity cost of 
investment funds which depends, in part, on the distribution of income. 
In this case, a uniquely calculated rate of return becomes conceptually 
irrelevant since it does not reflect the changing social opportunity 
cost rate of investment funds* 



F. Constraints Which Ini^alidate the Present Value Criterio_n 

Multiple In terest Rates . An individual may invest in himself 
by using personal savings, borrowed funds, or by reducing current 
consumption. A different private interest rate may be relevant to 
each of these sources of funds. Assuming the individual did not use 
some weighted rate of interest to represent these two interest rates 
and the rate of time preference he attaches to foregone consumption 
but chose to discount the stream of costs and benefits of different 
alternatives by each rate, the ranking of alternatives at one rate may 
differ from the ranking of alternatives at the others. It is then 
unclear as to which relative ranking is the correct one. 

In addition, in many practical situations when a single 
unambiguous rate cannot be chosen, advice is often given that more 
than one rate of interest should be used in order to provide a range 
of estimates of discounted costs and benefits. This again may result 
in a switch in the differential rankings of alternatives vis-a-vis 
the different rates. The result will be that choice between invest- 
ment alternatives will become indeterminate if one attempts to employ 

both rankings. 

A suggested solution to this switching problem involves the 
selection of that interest rate which makes the net present values of 
the set of alternatives all equal. This rate then serves as the cut- 
off point in selecting the appropriate ranking, and hence, the appro- 
priate investment. In Figure 2, the present values of projects A and 
B are equal at an interest rate of b. If the social time preference 
rate is always less than b, perhaps rate a, then the present value of 
project A is always greater than project B and A should be chosen in 
preference to B* But, if disagreement exists as to what is the 
proper social time preference rate, for instance, is it rate a or c, 
then one is no better off than before. The dilemma remains. 



17. This rate is known as Fisher’s rate of return. 
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TABLE 2 



CONSTRAINTS ON DECISION RULES 



Difficulties Occur With 



Present Value 



Internal Rate of Return 



When 



1, Different discount rates are 
used to evaluate a set of 
projects with dissimilar 
time-benefit streams. 

Result: Different rankings 

may occur for each discount 
rate. 

2, Discontinuities occur such 
that project costs become 
large relative to current 
resources . 

Result: Adoption of a given 

project on the basis of its 
higher present value may 
preclude the adoption of two 
or more smaller projects 
whose summed present value is 
larger than the original 
project. 

3, Budget constraints occur. 

Result: This is a variant of 

the discontinuities constraint 
and, again, the likelihood 
may be that failure to 
maximize present value will 
occur. 



1, Projects are mutually exclu- 
sive. 

Result: A high rate of 

return project may be adopted 
which precludes the possi- 
bility of maximizing net 
present value. 

2. The market interest rate 
varies over the life of the 
project. 

Result: The single computed 

rate of return becomes con- 
ceptually irrelevant since 
all time periods are treated 
on a par. This is the most 
fundamental conceptual 
failure of the rate of return 
rule. 



3. More than one cost outlay 
occurs over time. 

Result: a) Multiple rates 

of return are computed no 
one of which is conceptually 
correct; b) Problems of 
mathefnatical estimation 
become extremely difficult. 
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Figure 2: The Switching of Investment Alternatives. 




Budget Constraint . The present value rule will sometimes 
pyove to he invalid when a budget constraint or Investment discontin- 
uities face the decision-maker. If one follows the advice to invest 
first in that activity which has the highest present value, it may 
well be that some alternative combination of investments will prove 
possible, each of which requires a smaller investment outlay but 
which, when taken together, yield a summed present value greater than 
the single larger investment. For example, given a constraint of 
$1000 on the amount that can be invested, project C, requiring a $900 
outlay, may yield a present value of $1100 while the set of projects 
D and E requiring outlays of $400 and $600, respectively, yield present 
values of $600 and $800, respectively. Present value for a single 
project is highest for C and it would be chosen over either D or E if 
one were to follow the rule stated above. But due to the budget 
constraint and project discontinuity, choosing C precludes additional 
investment in D or E, each of which have higher internal rates of 
return than C. Thus, the proper strategy when budget constraints or 
discontinuities occur, then, as long as the alternatives are not 
mutually exclusive, is to exhaust the budget by choosing the set of 
alternatives with the highest internal rates of return. This will 
actually maximize present value for the set of investments. In this 
case, one should invest in D and E, to gain a total present value of 
$1400 as contrasted with only $1100 for C. 
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Such a constraint Is a major problem from the standpoint of 
the Individual seeking to Invest In himself. As Investors, students 
have limited access to Investment sources. Also, students are 
relatively unproven In the labor market so that there Is a great deal 
of risk and uncertainty concerning the benefit stream of an Invest- 
ment In them. Capital markets are relatively Imperfect In the area 
of human resource Investment due. In part, to the unwillingness of 
creditors to accept a person’s own self as loan collateral as wel as 
the quasl-lllegallty of Indenturing oneself. The capital created by 
the Investment In education Is real but It Is embodied In and cannot 
be separated from the human agent. It cannot be used as collateral 
In the same way that physical capital can. High risk and liquidity 
premiums would have to be charged In addition to the opportunity cost 
rate of capital If the capital market were to make funds generally 
available to Investors In this area.^ 

Institutional constraints are such that these very high 
Interest rates are not charged. Instead, lower rates are set and the 
pool of Investment funds Is rationed among those projects \dilch qualify 
at the lower Interest rates. As a result. Investment funds are not 
generally available to finance one’s self-investment at the secondary 

education level. 

Personal loans are made strictly on a person’s representation 
that his actual or expected Income stream and, hence, his expected 
capital value. Is of sufficient size and certainty of being realized 
that he can pay back the loan. Thus, In such cases the loan Is made 
on the basis of accepting the person’s expected capital value as 
collateral, but this practice occurs normally after and not ;pefo^ 
the person seeking the loan has created the capital value which is 
embodied in him. In line with this, most student loans Mde by banks 
are offered mainly as a public service and are . 

the parents* expected Income stream and not on the has so g 

expectations of the student seeking the loan. 

Hence, the Individual Is generally faced with Investment 
budget constraints which do not allow him perfect choice among all 
possible investment alternatives. He may have access to sufficient 
funds to contemplate training as a carpenter but not as an electronics 

technician. 

Investment budgets are also constrained from a governmental 
standpoint, though disagreement exists as to the exact nature and 
serloLness of this constraint. Legislative limits are set upon 



18. See Becker, o£. clt . , p. 55. 
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amounts to be spent by school districts and other governmental units, 
for limited and specified periods. Even though new funds are voted 
for new budget periods and the budget periods continue through time, 
a short-run constraint exists which can be repeated indefinitely. 



Only in the broadest sense does a constraint exist for the 
economy as a whole for it is difficult to conceive of a given invest- 
ment in this area of education which would be so large as to absorb 
a significant proportion of the gross national product. 



G. Constraints Which Invalidate the Benefit-Cost Ra^ Criterion 



The benefit-cost ratio has some of the operational shortcomings 
of both the expected net present value rule and the expected internal 
rate of return. Like the expected net present value rule, its use 
will cause problems if more than one interest rate is used to discount. 
That is, the choice of the most efficient investment alternative may 
switch. However, if budget constraints or discontinuities, or both, 
occur, then the benefit-cost ratio like the internal rate of return 
is preferred over the present value criterion. Given the interest 
rate used to discount, choice of those investments with the highest 
ratios will maximize net present benefits. But, 
mutually exclusive, the use of the benefit-cost ratio, as with t 
expected internal rate of return, may give an incorrect result unless 
the returns from the investment are reinvested at an interest rate at 
least as high as that yielded by the next best alternative and at 
least through that time period represented by the investment alterna- 
tive having the longest time profile of costs and benefits. 



The numerical examples in Table 3 display the difficulty 
involved in relying on the benefit-cost ratio as the correct 
criterion. The interest rate used to discount controls the ranking 
of alternatives. Neither the internal rate of return nor the benefit- 
cost ratio alone gives the explicit clue as to the correct ^"^wer. 

Y has a higher internal rate of return than X. X hae a ^ . 

cost ratio than Y, given a 4 percent interest rate, but the B/C ratio 
is reversed for X and Y given the 6 percent interest rate. To resolve 
the conflict an inspection of the net present value is needed! If 
the market rate of interest is 6 percent, then Z is preferred s nc 
investment in four Z projects gives a present ^lue of $7.84 compared 
to $2.89 for X and $2.88 for two Y projects. The ranking resins the 
same at 8 percent as at 6 percent, but the present values of X and Y 
are negative while Z is just at the decision margin. 



19 . Other numerical examples where the benefit-cost ratio 
is shown to be misleading are in McKean, o£. cd^. , pp. 107 - 113 . 
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The resolution to this switching problem under conditions of 
budget constraint is to discount at only one interest rate. Note that 
this single rate is not necessarily the social or private interest 
rate representing the opportunity cost of capital. The proper rate 
is the highest marginal rate of return on that set of investment 
projects which just exhausts the investment budget. Then, those 
projects in the chosen set which are discounted at this rate must 
have a present value of zero or greater. Any project with a present 
value of less than zero when discounted at this marginal rate should 
be excluded. In addition, the benefits from this investment set should 
be reinvested at that marginal rate of return, or a higher one. The 
method for finding the investment set with the highest marginal rate 
of return is to discount the array of Investment alternatives at 
different Interest rates until that set of Investment alternatives is 
found which just exhausts the investment budget. 20 One then chooses 
the set with the highest rate. However, this technique can be cum- 
bersome and Impractical if there are a large number of alternatives 
and interdependency exists among them. With interdependency, an 
extremely large number of possible combinations of these alternatives 
can exist, all of which must be tested. 

It is important to note that the budget could conceivably be 
so constrained that the number of investment projects would be 
insufficient to include those which would lower the marginal rate of 
return down to the social or private opportunity cost rate of capital. 
If the social rate is used in a situation where it is less than the 
marginal internal rate, then projects will likely be adopted which 
will not result in maximizing net present value. 

However, Hirshleifer points out that even this rule, while a 
useful and plausible one under conditions of capital rationing or 
budget constraint, is not strictly correct. First of all, the marginal 
project may not have an unambiguous rate of return. Second, even if 
there is an \mamblguous internal rate of return, one may choose the 
wrong course of action, unless consideration Is made of the earning 
value of resources yielded by each project as well as the market rate 
of interest by which intertemporal shift of benefits of a given benefit 
stream can be undertaken. 



20. These arguments are substantially drawn from McKean, 
op . cit . , Chapters 5 and 7, and Hirshleifer, et al . , 0 £. cit. , 
Appendix to Chapter VII. 

21. Hirshleifer, 0 £. cit ., p. 171. The numerical 

example given clarifies these two points* Actually, the examples 
given by McKean take account of these two factors also, but he does 
not stress them to the degree they are stressed in Hirshleifer. 

See McKean, 0 £. cit . , pp. 82-83. 
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In summary, given the qualifications above, when there is 
capital rationing (and this is probably a common situation for an 
individual contemplating investment in himself), the benefit-cost 
ratio is the proper criterion for investment decisionrmaking, since 
by choosing the set of investments with the highest ratios he will 
thereby maximize net present value, l^en there is no budget constraint, 
and for society (not a governmental unit) this is usually the case, 
adopting those projects with the maximum net present value is the 
proper course of action. The choice of rules for a community or 
governmental unit should depend on whether or not there is a budget 
constraint. 



H. The Choice of Interest Rate 

The previous discussion as well as the examples in Table 3 
indicate the critical role which the interest rate used in discount- 
ing plays in choosing among alternative investments. It is necessary, 
then, to select a conceptually correct Interest rate by which to 
discount the cost and benefit stream. 

The problem now becomes "what interest rate should one use?" 
The notion of a unique interest rate is a theoretical construct. Many 
interest rates exist in the market place. And, a variety have been 
used in cost-benefit analysis. Economic theory and empirical research 
have not given any settled answer as to which is the appropriate rate. 

The Social Rate . If too low an interest rate is used relative 

to the true social rate, there will be a tendency to invest in 
educational programs which yield a smaller increment to individual 
and social welfare than what otherwise might have been gained. Using 
an excessively low rate of interest in discounting will not necessarily 
increase the total amount of investment which will occur. A low rate 
will simply discriminate in favor of those investments whose benefits 
accrue in the distant future as against those whose benefits accrue 
in the near future. Also, using a rate of interest lower than the 

market rate will result in a smaller future national income than would 

be the case if the higher rate of return typically prevailing for 
investments in the private sector is used to discount. 

There is a prevailing argument which suggests that individuals 
acting as an organic social collectivity would choose a lower rate of 
time preference for discounting social investments than the rate they 
would choose as individual actors in the private economy when discount- 
ing private investments. In the private sector, the principle of 



22. Hirshleifer, et al. , op . cit . » p. 118. 
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consumer sovereignty may lead to Intertemporal myopia, and, thus, a | 

slighting of the needs of future unborn generations* But here one I 

gets Involved In arguments on value judgments concerning Intergenera- | 

tlonal Income redistribution. What claims. If any, do future unborn I 

generations have on the present generation? If the economy has a | 

positive per capita growth rate In national Income, future generations 
will automatically be more well off than the present anyway. Finally, 
only Imperfect efforts have been made to give empirical content to | 

the concept of a social opportunity cost rate of capital. This rate | 

was estimated at approximately 6 percent. 23 | 



The Social Rate and Government Practice . In light of the 
prevailing uncertainty as to the true social opportunity cost rate of 
capital, what has been current federal government practice? Recent 
hearings have shown that a variety of rates are being used within the 
federal government. These range from a rate of zero to a rate of 
100 percent. The result of this plethora of rates and any unwilling- 
ness to Impose a single rate on all agencies of government Is creation 
of rather gross mlsallocatlon of Investment resources of vast proportions 
within the federal government sector to the extent that projects are 
comparable alternatives . 

Several of the rates used deserve special comment. Rates such 
as the estimated cost of new money to the Treasury or the average cost 
of money to the Treasury all understate the true cost of government 
borrowing, since the government finances only a small proportion of 
Its total expenditure by borrowing. If all government activity were 
financed by borrowing, the rate the government would have to pay would 
be considerably higher than the rate currently prescribed, for Instance, 
at 3.2 percent In Senate Document 97.25 o^e agency discounts at the | 

Federal Reserve rediscount rate, a policy variable purposely designed | 

to be manipulated to serve the ends of monetary policy and hence so | 

obviously devoid of any normative significance as a representative of | 

the social opportunity cost rate of capital that one wonders on what | 

basis It was ever selected. 

I 



23. Krutllla and Eckstein, 0£. cl^. , Chapter 2. 



24. "Interest Rate Guidelines for Federal Declslon-maklng," 
Hearings, 0 £. clt . 





In the Interest of preventing malallocatlon of investment 
funds between the public and private sectors many writers argue the 
rate of return on investments in the private sector should be the 
relevant rate in discounting social benefits and costs. But, the 
appeal to the market rate of interest from a normative point of view 
is weakened by the presence of a whole structure of interest rates 
and risk factors along with a variety of imperfections in the capital 
markets. Furthermore, the federal government has a positive interest 
rate policy and therefore manipulates the market rates. 

Finally, while the choice of a proper social rate becomes at 
least in part a value judgment, if a project is to be pursued in the 
public sector on other than economic grounds, this action should be 
decided by votes and not by adjusting the rate of discount downward 
until the project becomes economically "efficient.” 

The Social Opportunity Cost Rate and Social Time Preference 
Rate. While Hirshleifer and others argue that the rate of return 
on Investments in the private sector Incorporates both time preference 
and productivity of investments, Eckstein and others argue that the 
private rate of return has little normative significance. In contrast, 
Eckstein and others argue that estimates of the social opportunity 
cost of capital appropriately discounted by a social time preference 
xsit,Q is the proper procedure to be used xn estxmatlng the net benefits 
of social Investment. 

The social opportunity cost (SOC) ... is the 
value to society of the next best alternative 
use to which resources employed in the project 
could have been put. 



26. Hirshleifer, ^ al., 0£. cit .. Chapter VI. 

27. For a survey of the literature in this area, see the 
following; Eckstein, "A Survey of the Theory of Public Expenditure 
Criteria," 0£, cit .; Martin S. Feldstein, "Net Social Benefit Calcu- 
lation and the Public Investment Decision," Oxford Economic Papers , 

March 1964; , "The Social Time Preference Discount Rate in 

Cost Benefit Analysis," Economic Journal , June 1964; » 

"Opportunity Cost Calculations in Cost— Benefit Analysis," Public 
Finance, Vol. XIX, No. 2, 1964; and, Stephen A. Marglin, "The Social 
Rate of Discount and the Optimal Rate of Investment," The Quarterly 
Journal of Econo mics , February 1963; , "The Opportunity 

Costs of Public Investment," The Quarterly Journal of Economics , May 1963. 

28. Marglin, "Opportunity Cost Calculations in Cost-Benefit 
Analysis," op . cit . , pp. 117-118. 



If the social opportunity cost rate is 4 percent, then a 
dollar yields a constant annual benefit of $.04 per annum. Given a 
social time preference rate of, say, 2 percent, and employing 
equation (9) above, the social opportunity cost of $1.00 of capital 
becomes $2.00 (.04/. 02). And, one should invest in no government 
project which, when discounted at the social time preference rate, 
does not yield a cost-benefit ratio of 2 or more since $1.00 of 
present funds yields a present value of $2.00. 



One flaw with this argiunent is that, thus far, it has no 
empirical content. Thus, arbitrary judgment has to be exercised to 
choose the SOC rate and the STP rate. Also, rather than discount at 
a low STP rate and then Impose a cost-benefit ratio as a cut off tha 
may be greater than unity, one might as well simply discount at a 
higher rate and follow the straightforward cost-benefit rules described 
above. Thus, in the example above, the same results can be ach^yed 
by discounting the $.04 constant annual benefit at 4 percent. This 

yield an acceptable cost-benefit ratio of 1.00. Likewise, using 
equation (17) above, we find the internal rate of return to be 



r * ^ percent. 



The Private Rate. What private rate of interest should the 
individuaTuse to discount the future stream of benefits flowing from 
such investment? The most common prescription is that the priyate 
rate of interest should be the lending rate of interest if savings are 
expended to accomplish this investment. This rate will then vary, 
depending on whether a person is a risk-seeker or a risk-ayoider. If 
he is a risk-avoider , he may choose to invest in those activities 

which have a low risk of default or failure. Tlie ^ ® 

as low as 4 to 5 percent. If he is a risk-seeker, then the private 
rate may be much higher, perhaps reflecting the average rate of return 
one can earn on some representative portfolio of common stocks. 

If the person is borrowing funds to finance investment in 
himself, then the private rate of interest should be the borrowing 
rate of interest. Multiple rates could be involyed here, too. For 
instance part of the funds may be gotten from f loan company at rates 
of 15 percent or higher, while the student could ^ 
remainder of his investment costs with a loan from his 

at a rate of 2 to 6 percent. As noted above, this lack 
of ^uSque rate will cause difficulties in deciding between alternative 
investments vdien the present value rule is used. 
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If the person is financing his investment directly from current 
consumption and not past savings, then his private rate of time 
preference is the applicable rate. 

In short, one can assert that there is no one correct interest 
rate to use in discounting, either for the individual or for the 
economy as a whole. Both the social and private opportunity cost 
rate of investment funds may differ from some chosen empirical measure 
of the "market rate of interest." 

Risk and Uncertainty . At the beginning of this chapter it 
was suggested that consideration be given to the presence of risk and 
uncertainty occurring in investment decisions. This point requires 
further clarification. First, it should be stated that there are two 
types of risk: 1) the risk that a borrower may default in the repay- 

ment of principal or interest on a loan; and 2) the risk inherent in 
an investment project itself — the fundamental fact that the realized 
stream of net benefits flowing from a project may turn out to be 
considerably different from the ex ante estimation of this benefit 
stream when the project was being considered for adoption. Indeed, 
the benefit stream may fail to materialize at all. When governmental 
units borrow, at least at the federal level, investors run little or 
no risk of default, but all investors, whether private or governmental, 
run the risk that their investment expectations may fail to be fully 
realized. When the likelihood of this failure is known, a risk 
situation exists. When there is no knowledge of the possible range 
of outcomes, a situation of uncertainty exists. Risk can be hedged 
against. By its very nature, uncertainty cannot. Thus, each of these 
two situations should be handled differently in economic analysis. 

90 

Two practical techniques exist for the handling of risk. 

The first is to apply a risk premium to the interest rate used in 
discounting. The second is to estimate the probability distribution 
of outcomes. That is, a determination of the range of outcomes to an 
investment should be made and the probability of any given outcome 
occurring within that range should be estimated. Then, by weighting 
the outcomes by their probabilities, a weighted value of the probable 
outcome of the investment project can be estimated. This notion is 
conceptually superior to the simplistic application of a risk premium 
in discounting. However, such knowledge of the probability distribution 
of outcomes is usually not known so that one is thrown back to the use 
of the risk premium. The use of a risk premium automatically, via the 
geometric compounding of the discounting procedure, assigns a higher 



29. Most of this discussion is based on Baumol, op . clt . , 
pp. 453-460. 
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weight of risk to future than to present benefits. However, the 
choice of the proper risk premium is not self-evident. Also, the choice 
of a unique risk factor assumes that the degree of risk in investment 
outcomes is not in Itself affected by the passage of time. But, this 
can be adjusted for by changing the risk premium over time. That is, 
one can apply a risk premium of, say, 2 percent, for the first 10 
periods of an Investment benefit stream and apply say, 15 percent to 
the remaining periods of the benefit stream. Finally, this approach 
simply cannot represent the full range of possible outcomes. What it 
does, in effect, is simply shorten the expected stream of benefits. 



Uncertainty and Sensitivity Analysis . Where no knowledge of 
the possible outcomes of events is known, a situation of uncertainty 
exists. Some knowledge of the effect of this uncertainty on the 
decision-making process can be gained through the use of sensitivity 
analysis. This technique Involves the testing of each element of the 
Investment model to determine those elements which have the greatest 
Impact on the expected outcome, when their values are changed in a 
predetermined manner. Estimates of the likely range of values for the 
more volatile variables can be made and the range of outcomes can then 
be estimated. Often, the rate of Interest used in discounting will 
be one of the most volatile variables in an Investment decision situa- 
tion . 



The example in Table 4 using the capital recovery factor (CRF) 
to estimate annual capital equipment costs is illustrative of the 
application of sensitivity analysis. Capital equipment costs ^ any 
given training program are affected by a variety of factors. of 

these are the expected economic life of the investment funds. Further, 
average capital costs per student are affected by the number of 
students in a class, the intensity of use which they make of the equip- 
ment while in class, as well as the number of classes using the equip- 
ment over the course of time. The economic life of equipment is very 
uncertain. Obsolescence can occur well before the equipment is worn 
out in an engineering sense. Likewise, the true social opportunity 
cost rate of Investment funds is not known with precision. What happens 
to the rate at which capital costs must be recovered as these two 
parameters vary systematically? An inspection of Table 4 s ows t at 
for a project life of 5 years and an Interest rate of 6 percent, the 
CRF, the annuity based on the original cost outlay, is $8,380. 

Increasing the social rate of Interest to 10 percent, a relatively 
high rate, raises this to $9,312, or by about 11 percent. But raising 
the project life to 15 years (at 6 percent) reduces the CRF to $3,636 
(or by about 43 percent), as compared with the 6 percent, 5-year life. 

In coLrast, raising the project life from 5 to 15 years at 10 percent 
lowers the CRF by almost 50 percent. The difference between these 
two percentage changes is due to the effect of geometric compound- 
ing of the higher Interest rate over the extra 10 years of projected 
life. Of course, the other factors mentioned above, such as class size. 



TABLE 4 

APPLICATION OF SENSITIVITY ANALYSIS TO THE ESTIMATION OF 
AVERAGE ANNUAL CAPITAL COSTS FOR THE MACHINIST 
SKILL. ORIGINAL SHOP OUTLAY, $329,561.^ 



Economic Life 
of Project 


Average Annual 


Capital Cost 


Six Percent 


Ten Percent 


5 years 


$8,380^ 


$9,312 


10 years 


$4,797 


$5,743 


15 years 


$3,636 


$4,642 



^Data are derived from the actual cost of installing a 
machine shop in a vocational-technical school in City A. 

^The capital recovery factor (CEF) herein estimated is 
based on equation (10) . A detailed discussion of the CRF 
is in Chapter V. 
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will further alter the structure of capital equipment cost. The astute 
application of such analysis can help reveal the possible range of cost 

outcomes . 



I . Summary 

In appraising the operational effectiveness of cost-benefit 
analysis, the following list of factors should be kept in mind. 

1. Discounting the stream of benefits and costs must be 
performed. 

2. The relevant value for the social opportunity cost 
rate of investment funds probably lies in a range of 
from 6 to 10 percent. 

3. The use of an artificially low rate of interest when 
discounting may not increase the total amount of invest- 
ment. It may just result in the displacement of some 
high return investments by low return investments, 

with a resulting loss in present and future economic 

welfare. 

4. Although the fundamental goal is always to maximize 
the net present value of benefits, there Is no one 
correct investment criterion for all investment situa- 
tions. This is true both in a theoretical and an 
operational sense. The constraints involving a given 
investment situation should be examined and the rule 
most relevant to that situation applied. 
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CHAPTER V 



DATA NEEDS AND PROBLEMS 



A. Introduction 



Since the basic orientation of this study is on economic 
benefits and costs ^ the fundamental concern of the discussion of 
this chapter centers on economic data needs, problems, and method- 
ology. Fundamental, but not exclusive, reliance is placed on the 
identification and measurement of money benefits and costs, with 
the full realization, however, that such a money index of cost-benefit 
calculation is not necessarily the most effective index for measuring 
the costs and benefits of education, even if such analysis is confined 
solely to the measurement of the efficiency objective of education. 

Given this qualification, one should measure both social 
costs and private costs, and, in some cases, governmental costs, 
those costs incurred by communities or governmental units, though 
this latter category of costs is not considered in this discussion. 



As stated previously, all costs must be considered as 
opportunity costs. That is, they represent the foregone benefits of 
opportunities which cannot be pursued due to following a given line 
of economic activity. Thus, the cost elements discussed below each 
represent the cost of foregone alternatives. They are discussed 
separately simply because different measurement problems tend to arise 
with each, and not because the cost elements themselves are theoretically 
different. Each of these cost elements will be considered in turn, 
first for social, then for private costs. 

Under social costs, the following should be considered: 

1) Current costs, which include such factors as teachers' 
salaries, heat, light, and other variable costs; 



67 





iJ 




I 

1 . 



2) Capital costs of sites, buildings, and equipment; 

3) Cost correction factors such as sales tax and 
property tax correction factors;! 

4) Costs from nonschool system support; 

5) Earnings foregone while students are undergoing 
education ; 

6) Incidental costs to students associated with 
school attendance; 

7) Job search costs; and, 

8) On-the-job training costs. 

Under private costs the following should be considered: 

1) Earnings foregone while the student is undergoing 
education; 

2) Tuition paid, if any; 

3) Incidental costs associated with school attendance; 

4) Job search costs; and, 

5) On-the-job training costs. 



B. Social Costs 



Total, average, and marginal social costs should be measured 
and these costs should be related to the production functions which 
incorporate those variables which affect their determination and 
structure, such as class size, number of course offerings, classroom 
equipment, or number and quality of teachers. Cosc-benefit analysis 
is concerned with the making of decisions which allocate resources 
efficiently, so that, in this regard, the main concern of this 
analysis is with the determination of marginal, or extra costs. 
(Likewise, on the benefit side, the major concern should be with 
marginal, or extra, benefits and the relationship between marginal 
costs and marginal benefits.) Problems of cost determination will 
occur with respect to measurement of total and average costs of 
a given output or set of joint outputs when a situation of joint 
cost occurs. 



1 



f 



The Joint Cost Problem . The problem of joint costs occurs 
within two contexts. First, the problem exists at a given point in 
time when a specific educational expenditure or facility is used to 
produce two or more distinct educational outputs. Second, the 
problem occurs over time, when a facility is consumed during the 
investment or training process by successive cohorts of students 










1. See Chapter III for a discussion of this cost correction 
factor. Since this problem is discussed in Chapter III, it will not be 
covered here. 
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representing either the same or a different type of output. 

Fortunately, the occurrence of joint costs does not affect 
the determination of marginal costs. And, since efficient investment 
decisions between two or more alternative projects are made on 
the basis of marginal costs, the presence of joint costs presents 
no basic problem to cost-benefit analysis. 

In actual practices, however, costs which are joint are 
frequently allocated among different programs. Not only is such 
allocation of necessity arbitrary in nature, but it is unnecessary, 
given the above emphasis on marginal costs. When joint costs 
occur and involve two or more programs or outputs, the total cost 
of the set of programs or outputs combined can be measured. Then, 
in cost-benefit terms, the combined total discounted benefits of 
the set of programs or outputs should equal or exceed their combined 
total discounted costs. But total average costs to each of the 
two programs simply cannot be measured accurately in any economic 
sense. This is no real loss, though, since, to repeat, investment 
decisions between two or more programs are correctly made only 
on the basis of marginal and not average costs. And, to re-emphasize, 
marginal costs can be measured even in the presence of joint costs. 

Consider the following: Both vocational and nonvocational 

training occurs in a comprehensive senior high school. In this 
school certain costs are directly attributable to a given program 
in vocational education, such as the extra costs of electricity to 
run the power tools of the machine shop or the extra wiring 
installed in the shop room. However, the building itself needs a 
given electrical system to feed electricity to all the various 
classrooms and shops. This cost outlay serves both the vocational 
and nonvocational students as does the expenditure of electricity 
to light the halls, restrooms* other classrooms, auditoriums, 
or gymnasiums which are used in common. Given that a decision 
has been made to install a machine shop in that school, no part of 
the common cost of constructing the basic school building should 
be included as a cost offset to the benefits flowing from the 



2. See, for instance, Hirshleifer, et al. , op . cit . , 
pp. 93-94 and McKean, 0 £. cit . , pp. 44-46. 



machine shop. The correct allocation of these common costs to the 
machine shop operation, and by extension, the costs of training 
students as machinists. Is, simply, zero.^ This Is so because, 
within the limits of the feasible range of output In the school, 
the use of the common facilities by the students taking machinist 
training does not reduce the ability of the other students In the 
school to use the same common facilities. Within very broad 
limits joint Inputs are similar to what Is known In economic 
analysis as a public good. Just as the benefits from a public 
good are pervasive and cannot and need not be rationed or allocated 
on an Individual basis among consumers since one person's con- 
sumption does not diminish the consumption of that same good by 
other consumers, so, too a joint Input need not and cannot be 
allocated among the outputs stemming from It. 

What Is to be done, then, when a given Investment expendi- 
ture such as the construction of a comprehensive school yields 
vocational-technical graduates? To repeat, the marginal costs 
Incurred In educating each of these two groups should be covered by 
the respective marginal benefits to the groups. And the total 
costs, marginal plus joint, should be covered by total benefits 
flowing from the school as a whole. ^ 

Current Costs . Some current costs will be specific and some 
will be joint. Given a comprehensive school which produces more 
than one type of product or provides different types of specialized 
training, typical joint costs could Involve the cost of administration, 
cost of heating and maintaining the building, the cost of the 
health, transportation, community services, student body activities, or 
the school lunch program. Even If, as with the school lunch program. 



3. In this regard, then. Handbook II, Financial Accounting 

for Local and State School Systems , Is In error In an economic sense 
In advising the proratlon of certain types of costs with respect to 
the different formulas presented In It. These proratlon formulas 
generally lack economic significance. See U.S. Department of Health, 
Education, and Welfare, Office of Education, Financial Accounting 
for Local and State School Systems , OE-22017, Records and Reports 
Series: Handbook II, (Washington: U.S. Government Printing Office, 

1965), Chapter 8, "Prorating Expenditures." 

4. However, the foregoing, while most theoretically correct. 
Is near to being a counsel of perfection. Indeed, the discussion 

of the capital recovery factor later In this chapter Implies the use 
of proratlon. Limited use of cost proratlon will be made In later 
chapters of this study. 
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students were charged a fee which reflected the cost of providing 
lunch to each of them, differences in marginal cost between 
different students would not necessarily be affected, if, as is 
often the case, a flat fee would be charged to each student. And, 
average cost would rise by the same absolute, but not necessarily 
the same relative amount for the students involved in different 
curricula. Of course, one would attribute as a cost of education 
only those costs involved in food preparation and serving which 
would be over and above what the student would normally incur 
to feed himself were he not in school.^ 

Specific costs could involve such matters as the cost of 
the shop or classroom teacher, the cost of supplies and books 
associated with a given educational curriculum, the electricity 
or water costs associated with a given curriculum, or maintenance 
or janitorial services associated with each curriculum. 

Capital Costs. Social (and private) capital costs are 
fundamentally no different in nature than social (and private) 
current costs, and, thus, what follows should not be construed 
as suggesting so. Capital costs can be broken down into four 
different elements: 

a) Site acquisition costs; 

b) Capital improvements to the site; 

c) Physical plant and building costs; and, 

d) Equipment costs. 



5. Controversy exists over whether or not such in-school 
programs as attendance and health services and community services 
represent aspects of the educational process. In some respects 
these programs are similar to other public health and social services 
a nd an argument could be made for including such expenditures in these 
categories within the community at large. However, there are inter- 
action effects between the state of one's health, nutrition, and 
quality of life and the educational and learning processes themselves. 
So, total exclusion of such expenditures in an accounting of the 
costs of education may not be warranted, since these expenditures do 
facilitate the educational process. A case could be made, however, 
to attribute the increased effectiveness of the educational process 
brought about by such things as health expenditures as a benefit 
accruing from the health expenditure. Our judgment would be to ex- 
clude these expenditures whenever possible and recognize that in 
their presence, the benefits accruing to the educational process per 
se are overestimated. However, again, this represents a counsel of 
perfection, and, in fact, the cost estimations of Chapter VII include 
such expenditures. 




■4 



i 

J 













I 

■I 

5 



1 

I 

\ 




71 






1 






ERIC 



mu 



S 



There are serious problems involved in measuring capital 
costs to education. These problems stem from several physical 
and institutional factors. Two of the most important factors 
are; 1) the physical plant of the school usually has an^ 
economic life longer than the period of training for any given 
educational cohort; 2) the services of this capital stock are 
not easily valued in market terms. 

Four possible treatments for valuing this capital exist. ^ 

First, one can argue that once the capital stock exists, especially 
the physical plant and buildings, it becomes specific to the 
educational process and thus has no alternative use. In this case, 
social capital costs would be zero in the short run, since no 
opportunity cost is involved in their use for a cohort of students 
which use the capital after the decision was made to create the 
school. This is a tenuous assumption, though, for it is easy to 
discover alternative uses for such capital stock. Thus, the value 
of the educational physical plant is not zero in competing uses, 
but since it is not a perfect substitute for these competing uses, 
the market value of the competing uses does not exactly reflect the 
opportunity cost of using the non-renovated physical plant for 
educational purposes. If one went to the market to price the value 
of the non-renovated educational plant in terms of its potential^ 
value as a hospital simply by observing what the value of a hospital 
was, the value would be overstated. Thus, the value is not zero, 
but it is less than the apparent value of alternatives since, without 
renovation, it is not a perfect substitute. And, even with renovatxon, 
such factors as location, which cannot be changed, continue to 
exist and reduce the degree of substitutability, thus forcing one to 
adjust downward the opportunity costs implied by measures of values 
of foregone alternatives. 

Second, historical costs of building construction and site 
acquisition can be used, but these historical costs are essentially 
irrelevant since they have no necessary bearing on the present^ 
opportunity costs involved in using the capital stock in question. 

They do not reveal what the current economic value of the capital 
resource is. Current economic value could be less than, equal to, 
or greater than historical cost. 

Third, the use of replacement costs is a possibility in 
the attempt to measure capital costs. However, it is obvious that 
in many cases it would cost more to exactly replace a building than 
the building is currently worth in economic terms. The use of re- 
placement costs would over-value the capital resource, given a 
rising price level and assuming no compensating technological change 
in construction technique. 
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Fourth, an estimate of current assessed valuation could 
be used to arrive at a measure of the capital costs. However,^ 
the valuation standard used becomes critical. In actual practice, 
the valuation standard amounts to a combination of historical 
costs adjusted by a price index of replacement cost so that this 
measure is no better than the replacement cost measure. Unfortu 
nately, in two of the three cities in this study. Cities A and B, 
which do report assessed values of their buildings and physical 
plants for purposes of fire insurance, this is essentially the 
practice followed. 

In short, it is not obvious what price resulting among 
these four choices should be attached to the capital inputs to get 
a measure of the opportunity costs. None of the above are correct 
in a pure theoretical sense. This study, however, will employ 
replacement costs. 

The Capital Recover Factor . Even if the true economic 
value of the capital resources in use has been measured, the 
problem still remains as to the measurement of the rate at which 
the given capital stock is used up over the course of the invest- 
ment process when more than one cohort of students employs the 
capital stock. Two courses of action have been suggested for use. 

One is to attempt to measure an imputed rent and depreciation to 
the capital stock by making analogies with respect to what amount 
of rent (i.e. , return on the capital investment) the capital 
item would yiiild if it were being employed in the private sector 
of the economy. Some notion of depreciation is added to this. 

But such a technique is subject to a great deal of arbitrariness 
and uncertainty. 

In order to get a measure of the rental opportunity cost 
it is necessary to go to the market place and attempt to identify 
capital resources which represent alternatives to the resources 
employed in the educational process. This will allow one to 
determine the value of foregone alternatives. But, again, any 
imputed rent based on market observations will most likely over- 
state the value of the capital resources which are already committed 
to education. Thus, a great deal of judgment is involved in adjusting 
the observed market prices so that they more closely reflect the 
true opportunity costs. ^ 



6. For a general discussion of the problem of imputing 
opportunity costs to resources employed in the public sector see 
Roland N. McKean, "The Use of Shadow Prices," in Samuel B. Chase, Jr., 
Editor, Problems in Public Expenditure Analysis , Studies of Government 
Finance, (The Brookings Institution: Washington, D.C. , 1968). 
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An alternative technique for estimating the rate of capital 
use lies in employing the "capital recovery factor" (GRF). The 
application of this technique automatically accounts for both 
rent (Interest) and depreciation. 



The capital recovery factor is that factor which ". • .when 
multiplied by the present value of capital costs, is the level 
[average] end-of-year annual amount over the life of the project 



necessary to pay Interest on and recover the capital costs in full* 



,,7 



The formula is as follows: 
CO i(l + ±)^ 



(18) 



(1 + i)^ - 1 

where c is the capital recovery factor (annual capital cost) ; Cq is 
the present value of capital in usej i is the social opportunity cost 
rate of capital or investment funds; and n is the number of years 
over which benefits (of the capital in question) are returned, that 
is, the project life. In some respects, this technique is no less 
arbitrary than that which Imputes rent and depreciation* Apart 
from the problem of establishing the present value of the capital 
in use, essentially arbitrary judgments must be made with respect 
to the values of n and 1. 



Figure 3 describes how a hypothetical capital usage stream 
would appear for a school building built in 1917 with one wing 
added in 1937 and a major renovation occurring in 1957 , given 
appropriate assumptions on the social opportunity cost of Investment 
funds and the time period concerning the flow of benefits related 
to each capital item. (A major renovation is a renovation which 
Increases the economic value of the capital Item in question. At 
some point, arbitrary distinctions have to be made between what is 
renovation and what is maintenance.) 



The time period over which costs are measured in this study 
extends from fiscal year 1956 through fiscal year 1960. So, for 
example, average annual capital costs for physical plant in the 
example below would be Oa for fiscal year 1956 and Ob for fiscal year 
1959. 



7. 



Hirshleifer, £t ^. , 0 £. cit . , pp. 158-160. 
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Figure 3. An Example of Cost Imputation Based 
on the Capital Recovery Factor 
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Several problems exist with the use of this technique. The 
first is that the CRF does not necessarily indicate the amount of 
capital used in any given year. It only states the level annual 
amount needed to recoup the principal and social opportunity cost, 
that is, interest, given the project life. The actual amount of 
capital used up in any given year could be the same, more, or 
less than this amount. This fact will bias any investment 
criterion used. 

Related to this problem is the fact that more than one 
cohort of students may utilize a given capital item during the life 
of that item. For instance, if a capital item has an economic 
life of n years and it takes an educational cohort three years to 
complete its training (investment) process, then at least n-2 
cohorts will make use of that capital stock. If a capital item 
is installed in an on-going educational project, given that it 
takes 3 years to train a cohort, three cohorts are always 
using that capital item. Here there is a joint cost problem. In 
any time period, how much of the capital use is due to each cohort? 

In the figures given in the following chapter the general prescription 
against allocating joint costs is violated by combining the cohorts 
in such a way that the implication is that each uses the capital 
stock at an equal rate throughout the investment process. 

Types of Capital Costs . Site costs and capital improvements 
to sites are affected by the joint cost problem, unless, of course, 
a given site or site improvement is uniquely related to a given 
output. The site itself is indestructible in most cases since the 
productivity of the site is not reduced by its use by students. 
However, the site does have an economic cost since it is productive. 

An interest charge representing social opportunity cost should 
be paid, but not a depreciation charge, since, conceptually, the 
site does not depreciate. This cost should be covered by the 
benefits gained from the educational process. Otherwise, more 
efficient uses for the site may be foregone, resulting in a loss 
to total welfare. However, these site costs cannot be sensibly 
prorated among different educational cohorts. 

A serious problem with estimating site costs lies in that 
such costs are inextricably entwined with the costs of capital 
improvements to the sites. It is impossible to determine how much 
of the purchase price of a site is a function of the value of pure 
rent and how much of it is due to the site improvements. 

The cost of the basic building structure, if the school 
produces more than one type of output, is fundamentally a joint cost 
and cannot be prorated. As indicated before, the costs of any 
specific modification to that school, such as an extra expenditure 
to wire special shop rooms, is specific to the skills trained in 
those shops or rooms. 
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The cost of equipment can often be allocated to a given 
training skill but there is usually an intertemporal joint 
costing problem between educational cohorts being trained in a 
given skill. 

Cost from Nonschool System Support . Care must be taken 
to ascertain whether or not the various school systems are subsidized 
by any branch of the local or state government. Such cost items 
must be included into total costs. While the school systems of 
Cities A and C of this study do not receive any substantial support 
from the cities in which they are located, school system B does. 

For this and other more serious reasons the cost data for school 
system B cannot be used effectively. 

Foregone Earnings . Only marginal cost differences between 
vocational-technical and nonvocational-technical high school 
graduates are relevant. If, at the outset of their secondary 
education the two groups have essentially the same socio-demographic, 
motivational, and physiological characteristics, then the original 
marginal differences in opportunity costs attributable to each 
group will be small or nonexistent. Different educational processes 
and curricula can be expected to change the opportunity costs 
attributable to each group as the educational process nears com- 
pletion. However, there are no published data which will reveal 
this. Census data do not report earnings by the various secondary 
education curricula as a function of years of secondary schooling 
completed. In this study, an attempt was made to measure the 
opportunity costs of continuing the last two years of high school 
education by estimating the earnings which senior high school 
dropouts receive from the time they drop out until the time they 
would have graduated. The differences in earnings between voca- 
tional-technical and comprehensive senior high school dropouts 
proved not to be statistically significant. (S6e Chapter X.) 

However, certain comments are in order. First, to the extent that 
high school dropouts may have greater labor market disabilities 
than those students who continue in school , the earnings of the 
dropouts may understate the true opportunity costs of the last two 
years of schooling for those students who eventually graduate. 

Second, potential graduates are not wholly unemployed while attending 
high school, but this factor is not accounted for in the study. The 
result is to impart an upward bias to the opportunity cost measure. 

What the net effect of these two counteracting biases is is not clear. 
Finally, for the first year of senior high school, tenth grade, the 
assumption is that employment opportunities for this age group 
are so slight and at such low wages that opportunity costs can be 
effectively ignored. A downward bias in the total opportunity costs 
results to this, but it is most certain to be very small. Finally, 
earnings and not wage rates are being measured here so that the effect 
of unemployment is included in the opportunity cost measures to society. 
This constitutes a downward bias to the cost measure. 
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Incidental Costs. These costs represent the expenditures 
involved in attending school which are over and above the normal 
daily costs of maintenance for students, such as the costs of 
transportation to and from school. Again, the major emphasis of 
this study should be on marginal differences between different 
curricula and skills. In marginal terms, there is little reason 
to assume that such costs differ greatly among the students 
pursuing different curricula. Such costs can be ignored in this 
study since they will have little effect on marginal differences. 



Job Search Costs . Job search costs are as important 
element in the area of investment in human resources. "'-If job 
search costs are functionally related to the various educational 
Qoj^xicula, then such costs should be attributed to the respective-^ 
curricula or training skills. These marginal differences in job 
search costs can be estimated by determining the length of time 
it takes to find a job and multiplying this by the opportunity 
cost wage rate. Personal maintenance costs incurred in the job 
search which are over and above the ordinary should also be 
counted. 

Job search costs in this final report are only 
Imperfectly accounted for due to several reasons. First, extra- 
ordinary maintenance is ignored . However , there is no reason 
to assume marginal differences in extraordinary maintenance costs 
among curricula, so this is not necessarily a bias. Second, 
average wages are one of the measures of benefit. These average 
wages reflect the lack of earnings incurred during the initial job 
search period after high school graduation as well as job search 
costs during subsequent periods of unemployment. But since job 
costs incurred at the beginning of a benefit period are, in effect, 
spread over the entire period during which benefits are measured 
and averaged, the use of the discount factor will result in a 
downward biasing of these costs. And, finally, some students 
remained voluntarily out of the labor force for given periods after 
their graduation, whereupon they then entered the labor force and 
began their job search. Such periods of voluntary separation from 
the labor force should not be included in an estimate of the costs 
of the job search, since those persons who voluntarily withdraw 
from the labor force can be presumed to be receiving benefits while 
out of the labor force at least equal to their best alternative 
were they to enter the labor force. But the data in this study does 
not distinguish this fact and, therefore, job search costs will 
tend to be overestimated, or conversely, benefits will be under- 
estimated. The net effect of these two counteracting biases is 
probably in the direction of underestimation since the numbers of 
those voluntarily not in the labor force immediately after gradua- 
tion is not large. Chapter VIII presents estimations of job 
search costs. 
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On- the- Job Training Costs . While marginal costs are less 
to train academic graduates than vocational-technical graduates 
during the period of formal education, for the same or similar 
jobs and rates of pay, it may be that academic graduates require 
more on-the-job training. If this situation is a direct result 
of the type of training received in the school and not a result 
of socio-demographic characteristics between the two groups, then 
such costs should be attributed to the different curricula. 
However, it may be that the academic graduate has less mechanical 
aptitude than, say, the vocational-technical graduate, both of 
whom become machinists after graduation. If such is the case, 
then the fact that it costs more to train the academic graduate 
on the job is not due to the curriculum in question but to the 
characteristics of the graduate himself. In such a case, impu- 
tation of on-the-job training costs would bias social costs 
upward. 
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Interviews of major employers in each Standard Metropolitan 
Area for the three cities of the study have been conducted in an 
attempt to ascertain the nature of these costs. The findings are 
^^^^ussed in Chapter XIII. 



C. Private db^ts 



Since this sthdy deals with public school systems, there 
are no tuition costs with which to be concerned in estimating private 
costs of education. Indeed, much of the joint costing problem is 
avoided in the estimation of private costs. None of the current 
or capital costs incurred by the school systems needs to be con- 
sidered as private costs. The other basic difference between 
private and social costs lies in the treatment of foregone earnings. 



As indicated in Chapter III, when laws prohibit the labor 
force participation of students in certain age groups, no private 
opportunity costs should be imputed since students have no choice 
but to attend school. But to the extent that students are allowed 
labor force participation, earnings foregone by the student should 
be net of Income and other taxes. In addition, an adjustment 
for unemployment must be made for these private opportunity costs, 
but not for social opportunity costs. For the latter case, one 
wishes to know what alternatives were foregone in a real sense— what 
society could have produced. A moment *s reflection will indicate 
the arbitrariness of making an adjustment for unemployment for 
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society when you try to estimate social opportunity costs of 
education in, say, 1932 as opposed to 1944. 

On-the-job training costs and job search costs should 
be net of income taxes. Incidental costs will be the same for 
the individual as for society, except that, for society, adjust- 
ments should be made for excise taxes if the traditional applica- 
tion of a cost correction factor is followed. Apart from this, 
techniques of estimation are similar between private and social 
costs. 



D. Summary 



1. All costs are fundamentally opportunity costs, 
the cost of foregoing the next best alternative 
when a given action is undertaken. 

2. Distinctions should glso be made between social, 
private and governmental costs. 

3. Joint costs are a problem in the measurement 
of average but not marginal costs. 

4. Joint cost problems occur at a given point in 
time when a process produces more than one 
unique output as well as through time when a 
flow of different outputs derives from a given 
capital input. 

5. The use of the Capital Recovery Factor (CRF) is 
necessitated simply because a given capital 
input produces a flow of different outputs over 
time. If such were not the case, then the total 
cost of the capital input would simply be ascribed 
to a given output at the time the resources are 
actually committed. 



8. See Mary Jean Bowman, "The Costing of Human Resource 
Development," in Robinson and Vaizey, editors, o£. cit . , p. 431. 
Also R. M. Haveman and John V. Krutilla, "Unemployment, Excess 
Capacity and Benefit-Cost Investment Criteria," Review o^ Econ omics 
and Statistics , August 1967 . 
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6. The appeal to market prices in an effort to estimate 
the opportunity costs of resources already committed 
to education is a tenuous process at best. This 
effort at shadow pricing will most likely over- 
estimate the value of those committed resources. 
However, no better alternative appears to exist 
at present. 
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CHAPTER VI 



DESCRIPTION OF THE DATA 



A. Introduction 



The ideal data needs set forth in Chapter V cannot be per- 
fectly fulfilled. As will become evident, there are many gaps in 
the social and private cost data presented below. Most of the cost 
data collected is generally structured on the basis presented in 
Financial Accounting for Local and State School Systems ; Handbook 

tTJ 



B. Data Sources and Estimated Costs 

Cost Data for City A. City A has published cross-section 
data on costs for the years covered by this study, namely, the fiscal 
years 1955-56 through 1959-60. ^ In fact, these cross-section data 
extend prior to the World War II period. Thus, time series data for 
the fiscal years 1946-47 through 1959-60 can be generated from these 



1. Financial Accounting for Local and State School System^ * 
Handbook II . op . cit . 

2. The fiscal year in this case runs from January 1 through 
December 31 for each year. Thus, to make this data comparable to 
the cost data of the other two school districts as well as making it 
comparable to the benefit data , a moving average of the data was cal- 
culated for each year by combining successive pairs of calendar years 
and calculating their average. 
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cross-section data. However, the cross-section data are incomplete 
and in many cases it is impossible to determine exactly how a given 
variable reported in the data has been defined. 

Up through fiscal year 1959-60, for each elementary, junior 
high, senior high and vocational-technical high school in the city, 
the following data are reported: 3 

I) Costs: 

1) Separate salary figures reported for each of the staff 
groups in II below, for items 1) , 2) , and 3) ; 

2) Textbook expenditures ; 

3) Costs of stationery and supplies used in instruction; 

4) Maintenance (repair to buildings and repairs and replace- 
ment of equipment); 

5) Operation (fuel, light and power, custodial and other 
supplies, custodial, engineers' and window cleaners' 
salaries) ; 

6) Total current expenses (the sum of all the foregoing 
costs) ; and , 

7) The original construction costs of most of the school 
buildings and physical plant as well as most site acqui- 
sition costs and major addition or renovation costs, by 
school and year of construction or acquisition. 

II) Physical Characteristics: 

1) Number of principals; 

2) Number of teachers (which includes classroom teachers, 
librarians, counselors, etc.); 

3) Number of secretaries; 

4) Average daily attendance; and. 



3. After fiscal year 1959-60, City A no longer published 
cross-section data by school. 



5) Average daily attendance by academic, general, trade 
preparatory and trade and industrial curricula. 

The school district is administered centrally and several 
elements of total cost have not been recorded at the school level, y 
year, but are recorded as a lump sum at the school district level. 
These are: certain costs of administration; insurance costs; atten- 

dance services; health services; fixed charges [much of which is wage 
payments such as social security; food services (of which the cost is 
partly borne by the students)]; student body activities; and, com- 
munity services. Thus, total system costs for any given year are 
more complete for the system as a whole than they are by school with- 
in the system. However, since much of the above represents at 
costs, they do not affect the determination of marginal costs between 
vocational-technical and comprehensive senior high schools. 



Fortunately, since cross-section data exist by type of 
school, average current costs based on the 

be measured by vocational-technical and nonvocational-technica 
(academic, general, vocational-comprehensive) curricul^ areas, 
vocational-technical curriculum is taught exclusively in vocational- 
technical senior high schools, while the other curricula are taught 
in comprehensive senior high schools. These costs are exclusive of 
site, physical plant, and equipment capital costs as well as the 
joint cost items listed above. These data are displayed for Cities 

A, B and C in Table 5. 

other current costs (also incomplete) exist by vocational- 
technical course for the fiscal years 1961-65 and 1966-67. Data for 
fiscal year 1965-66 were not obtainable. These costs include 
teachers’ salaries and allowances for supplies, travel, guid^ce, 
equipment and supervision. Instructional salary and travel is iden- 
tifiable by course but equipment and supplies costs are not. 



4, The trade preparatory curriculum is defined in this 
study as vocational-comprehensive. The trade and i^ustrial currxc 
ulum is defined as vocational-technical. See Appendix II. 



5, These average current costs are distinct from average 
total costs which would include capital costs. 

current nor average total costs are precxse sxnce the joxnt cost 
problem affects the determinatibn of both. 
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Graduates from this type of high school have, as defined In this study, a curriculum major In both the 
academic and the vocatlonal«-technlcal curriculum. See Appendix II. 
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Guidance costs tend to be joint in nature. Due to missing, or unre- 
ported data, only total current instructional salary can be allocated 
by course area. Marginal instructional costs can be estimated for 
broadly aggregated areas of T and I preparatory and Technical courses. 
These data are displayed in Chapter VII. 

Some data exist on equipment costs by course area. These 
data are displayed in Table 6 for a single vocational-technical 
school of City A for fiscal 1967. As can be seen, these average 
capital costs vary appreciably. 

Cost Data for City B. The quality and quantity of cost data 
in City B are considerably different from that in City A. Only in- 
complete cross-section data which report only salaries exist in City 
B as a function of separate senior high or vocational-technical 
school. These data are reported on an annual basis through 1957, so 
that they can be estimated on a fiscal basis only through 1956-57. 

The data are too fragmentary to be usable in cost analysis. Time 
series data exist for City B as a function of senior high and 
vocational-technical expenditures and extend from fiscal year 1946-47 
through fiscal 1959-60. After 1959-60, expenditures for senior high 
and vocational-technical high schools are combined. At this point, 
insufficient structural data exist such as class size or differential 
enrollments, to facilitate the use of time series data extending 
beyond fiscal 1960. As shown in Chapter VII, no econometric cost 
analysis of this data could be performed. 

The following data, then, exist in time series by year for 
City B for comprehensive and vocational-technical senior high 
schools: 

I) Costs: 

Current operating expenditures by fiscal year which Include: 

1) Administration costs; 

2) Salaries of principals, teachers, supervisors, and 
other staff; 

3) Text and library books and other educational supplies 
and expenses ; 

4) Auxiliary services such as health, pupil transportation 
or athletics; 

5) Maintenance of plant, wages, supplies and contracted ser 
vices; 
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Ing and n is the number of years the equipment is In use 



6) Operation of plant, both wages and supplies; and, 

7) Fixed charges, a very small item. 

II) Physical Characteristics ; 

1) Median class size by selected fiscal years; 

2) Average daily attendance by fiscal year;^ and, 

3) Net roll (enrollment) by grades by fiscal year. 

A substantial amount of under-reporting of allocable current 
costs occurs in these cost figures since the city directly bears many 
of the costs of running the school system, especially wage fringes 
and capital costs. These costs borne by the city, which amount o 
about one-third of total costs, are aggregated. Thus, those costs 
which were conceptually distributable among the schools in the 
system can no longer be distributed for practical reasons. At the 
cost of great expense and time cross-section data by school by fiscal 
year could be estimated from individual microfilmed vouchers which 
are scattered randomly among the vouchers of the entire city s set of 
microfilmed vouchers. Needless to say, such an effort was not pos- 
sible for this study. 

Average current (but incomplete) costs of training the 
vocational-technical and nonvocational-technical curricula “n be 

estimated for most years for City B. These are displayed in Table 5. 
The deviations in current operating expenses/ADA for City B in “seal 
vears 1953-54 and 1954-55 are due to fairly sharp changes in both 
Lrrent operating expenses and ADA for those years. Current costs by 
selected skill areas are estimated for City B for the fiscal y 
1966-67. These are displayed in Tables 7 and 8. 

Cost Data for City C. The current cost data for City C are 
the most"T5Split^ and usable for the three cities in the study. 
Cross-section data by type of school on current operating costs were 
gathered for each senior high school in the city for the fiscal years 
1955-56 through 1961-62. In addition, fiscal year cross-section data 
on such factors as median and average class size, teacher quality and 
curriculum composition exist for each senior high school for all the 
post-war years to the present. The following data, then, exist y 



6. Available through fiscal 1957-58, only. ADA for fiscals 
1959 and 1960 are estimated. 
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TABLE 7 



COST OF TRAINING FOR SELECTED VOCATIONAL-TECHNICAL COURSES IN CITY B 

FOR 1966-67* 



Course 


Student 

Enrollment 


Teaching 
Salary 
Cost Per 
Student 
Enrolled 


Capital Costs 


CRF by Course^ 


1=10, n=5 


1=10, n»10 


Q 

Auto Mechanic 


199 


180 






Brick Masonry 


30 


667 






Clerical Work^ 


15,690 


35 






Commercial Art 


51 


184 






Commercial 










Baking ^ 


43 


407 


32 


20 


Cosmetology^ 


174 


113 






Dressmaking and 










Tailoring^ 


317 


169 






Dry Cleaning 


29 


310 






Electrical ^ 










Construction^ 


235 


84 






Industrial 










Electronics 


185 


125 


1,385 


853 


Machine Shop 


124 


441 


4,516 


2,796 


Mechanical Drafting 


563 


126 


56 


34 


Painting ^ 


13 


2,262 






Plumbing and Heating 


320 




16 


10 


Printing*^ 


298 


153 






Radio and T.V. 


83 


118 


34 


21 


Sheet Metal^ 


12 


750 


699 


431 


Shoe Repair^ 


8 


1,006 






Stenography 


2,723 


146 






Welding 


26 


571 






Woodworking 


110 


318 


443 


273 



*These costs and underlying enrollment data refer only to City B. 
Capital equipment costs are based on an inventory of all shop equip- 
ment valued at $20 per item or more. These inventory valuations 
are based on historical cost. The reader is cautioned against mak- 
ing economic efficiency comparisons between courses on the basis of 
these cost data alone. 

^See equation (10) for the formula for the capital recovery factor; 
i is the interest rate used in discounting and n is the number of 
years the equipment is in use. These are equipment costs only. 

^Capital equipment costs are not available. 

^Estimates based on 1965-66 enrollment. 

Teaching salary costs not available. Enrollment is for 1965-66. 
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TABLE 8 



CAPITAL EQUIPMENT COSTS FOR SELECTED VOCATIONAL-TECHNICAL COURSES IN 

CITY B FOR 1966-67 BY STUDENT ENROLLED^ 



Course 



Industrial Electricity 
Commercial Baking 
Machine Shop 
Mechanical Drafting ^ 
Plumbing and Heating 
Radio-Television 
Sheetmetal Work^ 
Woodworking 



Capital Costs^ 



i=10, n=5 



i=10, n=10 



7.49 

.74 

36.42 

.10 

.05 

.41 

58.30 

4.03 



4.61 

.47 

22.55 

.06 

.03 

.25 

35.92 

2.48 



^Capital equipment costs are based on an inventory of all shop equip- 
ment valued at $20 per item or more. These inventory valuations 
are based on original cost. The reader is cautioned against making 
economic efficiency comparisons between courses on the basis of 
these cost data alone. 

^See equation (10) for the formula for the capital recovery factor; 
i is the interest rate used in discounting and n is the number of 
years the equipment is in use. These are equipment costs only. 

^Estimates based on 1965-66 enrollment. 



school for three types of senior high school in the city, vocational- 
technical, vocational-academic and comprehensive:^ 

I) Costs : 

1) Principal salaries; 

2) Teacher salaries; 

3) Supervision and clerical salaries; 

4) Educational supplies; 

5) Free text and library books; 

6) Other instructional expenses; 

7) Operation; 

8 ) Maintenance ; 

9) Administration; 

10) Fixed charges ; 

11) Other services; and, 

12) Capital outlay. 

II) Physical Characteristics : 

1) Enrollment by grade, for selected months; 

2) Median and average class size for selected months; 

3) Size distribution of classes, by course area, for 
selected months; 

4) Size distribution of teachers* salaries by teacher 
qiiallf Icatlon ; 



7« The vocational-academic senior high school, as defined 
in this study, essentially is a pre-engineering high school which 
produces graduates having both an academic and a vocational-technical 
curriculum major. All three types of schools provide specialization 
in the vocational-technical curriculum, though the relative numbers 
of graduates in this curriculum differ. See Appendix II. 
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5) Average daily attendance and average dally membership; 

6 ) Number of teachers; and, 

7) Number of classes. 

However, apart from possible errors and omissions, the cost 
figujj 0 S by type of school do not represent a complete enumeratxon of 
total outlays, since again, some operation, maintenance, capital out- 
lay, fixed charges and other services are accounted for centrally. 

Even when these costs are not conceptually of the joint cost nature, 
they are no longer allocable. Thus, while costs directly associated 
with instruction are almost totally accounted for, only about 50 per- 
cent of maintenance costs are accounted for on a per school basis. 
Since the major element of total costs is instructional costs, this 
does not represent an Insurmountable bias. 

Foregone Earnings . The estimation of both private and 
social foregone earnings which occur as a result of high school 
attendance is very difficult. However, in this study the following 
estimations are made. Earnings and employment data on both graduates 
and dropouts have been collected. The dropouts have left school any- 
where from a few months to more than a vear before the students in 
their time cohort ultimately graduated. Thus, it is possible to 
estimate for the 12 th and, less accurately, for the 11 th and 10 th 
grades, the differences in earnings between those students who dropped 
out of the vocational— technical high school and those students 
who are comprehensive high school dropouts. The differences in these 
earnings would represent an estimate of the differential opportunity 
costs involved in attending a vocational-technical as opposed to a 
comprehensive senior high school. 

Table 58 displays the estimated results. As can be seen, 
for each of the three cities in the study, there are no statistically 
significant differences in the before tax average monthly earnings in 
the period prior to projected graduation between the dropouts of the 
comprehensive and vocational-technical senior high schools. Thus, 
such opportunity costs to the 11 th and 12 th grades of the eventual 
graduates will not be Imputed in this study . 



8 . For the sample, the average length of time for having 
dropped out is 12 months, with a standard deviation of six months. 
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C . Social and Private Benefits 

Labor Market Benefits . As previously Indicated , this study 
Is conducted In terms of money measures of costs and benefits. But 
such measures are Incomplete. Idtally; benefits and costs should be 
measured In terms of utility gained or foregone as a result of pursu- 
ing a given activity relative to pursuing some alternative activity. 
But, given the state of economic science, utility Is not directly 
measurable. Thus, money costs and other measures become Indices for 
the utility gained or los>t. As a result, many aspects of benefit or 
cost, such as psychological pleasure or pain, remain unmeasured. 

In addition, any benefit or cost element which occurs outside 
of the market mechanism may fall to get measured so that even the 
money measures of this study, as money measures, may be Incomplete. 
This Is the familiar problem of external economies and diseconomies . 
Such external economies and diseconomies should be considered and 
their probable Impact on the benefit— cost analysis described. How- 
ever, one should use restraint In listing such externalities since 
the search for such external effects has no logical end. Finally, 

It Is quite easy to begin double counting as different aspects of any 
action begin to have overlapping effects. Even when not dealing with 
externalities, whose Impacts and dimensions may be vague, one must 
beware of double counting. Thus, one must not count as a benefit 
both the Increased earnings of a graduate and the Increased produc- 
tivity of a graduate, since Increased earnings are a direct result 
of Increased productivity. 

Given the above warnings, then, this study relies upon two 
Indices of benefit. It assumes that money earnings and the percent 
of time employed out of total time which could be devoted to civilian 
labor force participation are appropriate Indices to measure the 
social and private benefits of education. In short, the assertion Is 
that one of the major objectives of education Is to Improve economic 
efficiency and economic welfare. And, It Is further asserted that 
money earnings and employment are appropriate Indices by which to 
measure such welfare. The employment Index Is the same for both pri- 
vate and social measurement. Private earnings should be net of 
taxes, social, gross. 

Both employment and earnings are based on the labor market 
histories reported by mall questionnaires from a sample of high 
school graduates from the classes of June and January 1959 and 1960. 
The labor market histories are measured for a six-year period follow- 
ing graduation. Appendix I displays the questionnaire used. 



Two major methodological considerations should be noted. 
First, only civilian labor force participation Is considered as 







a 



relevant for the purposes of this study. Thus 9 any time spent in the 
military labor force is excluded from the analysis. The costs of 
dealing with the methodological problems of including military labor 
force experience in a study of this nature far outweigh the benefits 
to be gained by doing so. Second, no imputation of economic benefit 
is made during those periods when a person is voluntarily not in the 
civilian labor force. This follows the current practice used in the 
national income accounts. Clearly, however, one can theoretically 
argue that the economic benefits one gains when he is voluntarily out 
of the labor force are at least as great as his best alternative if 
he were to enter the labor force. Since it is not clear what this 
best alternative is, however, it was decided not to make such an im- 
putation. As will be seen in Chapter VIII, there is very little dif- 
ference in voluntary non-labor force experience between the different 
curricula, so that, in terms of absolute earnings differentials, the 
lack of imputation of non-labor force benefits has not created a 
major bias in the study. 

Non-monetary Benefits . Non-monetary benefits are divided 
into two types. First are those benefits which relate specifically 
to the job environment such as whether or not a graduate received a 
training related job. An index of benefit of this nature is 
partially accounted for in the economic variables measuring employ- 
ment and earnings, assuming that, other things equal, people with 
training related jobs will tend to have higher earnings and more 
stable employment. Non-economlc benefits of both a private and 
social nature are gained from the fact that a person is able to 
employ the skills he has learned in a job related to his training. 
Such things as greater job satisfaction and better morale and well- 
being represent an increase to the total utility to be gained from 
the training and educational experience. The following variables 
represent a measure of both economic and non-economlc benefit: 

1) Training relatedness of the job or jobs held; 

2) Overall career relatedness of the job or jobs held; and, 

3) Whether or not knowledge of the job or jobs came mainly 
from the high school or from some type of on-the-job 
experience . 

The second measure of non-economlc benefit deals with the 
socialization effects of education. Non— economic variables which 
are Indices of the socialization goal of education have been mea- 
sured. These are three: 

1) The number of clubs or organizations of vdilch the 
graduate is a member at the time he was interviewed; 
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2) Whether or not the graduate voted In the 1966 primary 
elections; and, 

3) Whether or not the graduate voted in the 1964 presiden 
tlal election. 

Chapter XI presents the analysis of these non-economic benefits. 



D. Characteristics of the Study Sample 

As indicated before, there are five curricula included in the 
study. These are academic or college preparatory, general, vocational- 
academic, vocational-comprehensive and vocational-technical. Appendix 
VI to this study indicates the definitions of each of the five curric- 
ula. 



The sample design has the following structure. First, every 
vocational-technical or vocational-academic graduate in each of the 
three cities was sampled by the mail questionnaire while only one in 
four of the other three curricula was sampled. 

The types of curriculum comprise one of the seven sets of 
independent variables in this study. The main concern of this study 
is a comparison between the academic and the vocational-technical 
curricula. However, in the cost-benefit analysis of Chapter IX, com- 
parisons must be made between the combined nonvocational-technical 
curricula of the comprehensive senior high schools and the 
vocational-technical curriculum of the vocational-technical senior 

high schools. 

Note that while comparisons are made between these curriculum 
groups after controlling for relevant socio-demographic and other 
variables, no claim is made that any one of these groups is a theo- 
retically unique control group for any one of the others. It is also 
quite clear that the independent variables used in this study do not 
effectively account for all of the differences between the five cur- 
7 ficulum groups. And, certainly, the regression analysis does not 
control perfectly for the differing patterns of interaction among the 
socio-demographic variables either within or among curriculum groups. 

Other Ind ependent Variables . Of the remaining six sets of 
independent variables, certain of these variables need little or no 
theoretical explanation. These are age, sex, race, and marital 
status. Age does not enter into the regression models directly since 
the graduates were of very similar age upon graduation. Since the 
deviations within the sample with respect to age are small, it is 
not worthwhile to include age as an independent variable in the 
regression analysis. 
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The variable set for city of graduation is introduced to con- 
trol not only for differences in the educational institutional struc- 
ture among the three cities, but also to represent differing indus- 
trial and labor market structures, price level and employment dif- 
ferentials, and region. 
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The use of IQ measures represents a major empirical addition 
to studies of this nature. However, this variable tends to interact 
with college attendance and father’s education. Appendix III 
describes the measures of IQ used in the three cities of this study. 

Finally, father’s education is introduced as a measure of 
socio-economic status and background. Father’s education correlates 
highly with father’s occupation, income, and social status. It also 
correlates with the educational and occupational attaii^ent of the 
child. The characteristics of the sample are displayed in Tables 1# 

and 10. 



The total sample size is limited to 1255 due to the fact 
that respondents returned incomplete questionnaires in many cases. 
The necessity of having to collate different types of data fw each 
respondent resulted in a further reduction in sample size. The 
total sample size is further limited by the fact that all graduates 
who attended any type of college were excluded from the analysis. 
Appendix IV describes the test for the differences between those who 
responded to the mail questionnaire and those who did not respond 
and who were subsequently interviewed by personal contact. 



The structure of the sample as a function of sex, race and 
curriculum is self-explanatory. Looking at Table 9 one sees that 
females predominate against males and whites predomii^te against non- 
whites. The average IQ of males is 101.8 and 104.4. 

Table 10 shows that the average IQ of white males is 102.6 and of 
nonwhite males, 93.9. The average IQ of white females 
of nonwhite females, 97.0. Whites have an average IQ of 104.7 and 
nonwhites, 96.4. The average IQs of the graduates f^^ academ c 
and vocational-academic curricula are quite similar, 108.5 and 
108.1, respectively. The average IQ of the graduates from the 
vocational-technical curriculum is 102.0, and is only higher than 
that for general curriculum graduates. 



With respect to father’s education, the pattern is similar. 
The fathers of females and whites have higher average educations than 
those of males or nonwhites. The fathers of vocational-technical 
graduates have the lowest average number of years of schooling com- 
pleted, 8 . 9 * Fathers of vocational-academic graduates have the 
highest average number of years of schooling completed, 11.4. 
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TABLE 9 

CURRICULUM AS A FUNCTION OF SEX AND RACE, SEX AND IQ, AND 
SEX AND FATHER'S EDUCATION, NON-COLLEGE ATTENDING SAMPLE 



Variable 


Vocational- 

Academic 


Vocational- 

Comprehensive 


General 


Vocational- 

Technical 


Academic 


Total or 
Average 




# 


% 


# 


% 


# 


X 


# 


z 


# 


z 


# 


z 


Hale 

White 

Nonwhite 


7 

1 


87.5 

12.5 


46 

3 


93.9 

6.1 


54 

4 


93.1 

6.9 


119 

18 


86.9 

13.1 


65 

5 


92.9 

7.1 


291 

31 


90.4 

9.6 


Female 

White 

Nonwhite 


35 

3 


92.1 

7.9 


197 

41 


82.8 

17.2 


57 

7 


89.1 

10.9 


371 

57 


86.7 

13.3 


148 

17 


89.7 

10.3 


808 

125 


86.6 

13.4 


n 

Hale 


112.6® 

(8.7) 

8 




98.9 

(11.2) 

49 




100.5 

(10.1) 

58 




99.8 

(10.2) 

136 




107.4 

(11.2) 

71 




101.8 

(11.1) 

322 




Female 


107.2 

(7.3) 

38 




104.4 

(11.1) 

238 




101.9 

(12.5) 

64 




102.7 

(10.1) 

428 




108.9 

(11.6) 

165 




104.4 

(10.9) 

933 




Average 


108.1 

(7.7) 

46 




103.5 

(11.3) 

287 




101.2 

(11.4) 

122 




102.0 

(10.1) 

564 




108.5 

(11.5) 

236 




103.7 

(11.3) 

1,255 




Father's ^ 
Education" 
Hale 


10.8 

(4.2) 




9.8 

(3.3) 




8.9 

(3.1) 




8.6 

(2.6) 




9.9 

(3.2) 




9.2 

(3.2) 




Female 


11.5 

(2.0) 




9.7 

(2.7) 




10.0 

(3.3) 




9.0 

(2.9) 




10.6 

(3.2) 




9.7 

(3.0) 




Average 


11.4 

(2.5) 




9.7 

(2.8) 




9.5 

(3.2) 




8.9 

(2.8) 




10.3 

(3.2) 




9.5 

(3.0) 








'i 



•'i 






I 






®In descending order, the statistics are the group mean, the standard deviation of the group mean, and the 
nund>er of observations per group. 



^*The number of observations per group Is the same as for IQ. 
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TABLE 10 







SEX AS A FUNCTION OF RACE AND IQ AND RACE AND FATHER S EDUCATION, 
SEX A& A ru«ux ATTKNDING SAMPLE 




Female 



9.8 

(2.9) 

808 



8.8 

(3.1) 

125 



105.5 

(10.5) 



97.0 

( 10 . 6 ) 



Average 



9.7 

(2.9) 

1,099 



8.7 104.7 96.4 

(3.1) (10-6) 

156 




descending order i the statistics are the 8'°“P 
deviation of the group mean, and the number of o 

group . 



’’ihe number of observations per group is the same as for Father s 
Education . 






E. Benefits as a Function of the Socio-Demographic Variables 

A description of the broad characteristics of the benefit 
data is in order prior to a discussion of the regression analysis. 
Tables 11 through 15 show the relationship between the various mea- 
sures of benefit and the independent variables considered in the 
study. These are gross relationships; after controlling for the 
Influence of the other socio— demographic variables, the net rela- 
tions for each of these independent variables may change as well 
as the pattern and level of statistical significance. 

As the data of Table 11 show, the earnings and employment 
relationship as a function of sex and race are consistent with other 
labor market studies. Males earn more than females and are also 
employed more. Males average $444 per month over the six-year post- 
graduation period while females earn only $250. Males are employed 
92.4 percent of the time, on the average, over the six-year period 
after high school graduation while females are only employed about 
72.8 percent of the time. 

The differences in earnings and employment between the three 
cities are due to a variety of factors . These differences are of 
interest only to the extent that differential educational costs be- 
tween the cities exist. 

Tables 12 and 13 display earnings and employment experience 
^ith respect to the graduates of the five senior high school cur- 
ricula. The main interest of this study lies in comparisons between 
the vocational-technical graduate and the academic graduate. With 
respect to the average of time employed over the six-year post- 
graduation period, the sample of vocational-technical graduates is 
employed 79.7 percent while non-college attending academic graduates 
are employed 73.7 percent of the time. In fact, of the five cur- 
ricula, the academic graduate is employed the smallest proportion of 
the time. The employment differences between the vocational- 
technical, vocational-academic, and general curricula are small over 
the six-year period as a whole. 

It is interesting to note that female vocational-technical 
graduates are employed more over the six-year period, 75.5 percent, 
than are academic females, 66.3 percent. Academic males are employed 
less over the six-year period, 90.9 percent, than are vocational- 
technical men, 93.0 percent. 

Of interest is the change in employment patterns for the 
graduates of the vocational-technical and academic curricula between 
the first and sixth years after graduation. There is approximately 
a ten percentage point difference in employment in favor of 
vocational-technical males for the first year after graduation. But 
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TABLE 11 



THE relationship between selected socio-demographic variables and the percent of ti^ eotloyed and average 

THE RELATIONSHIP ^EN^SE^CX^ EARNINGS. IN DOLLARS, DURING THE POST-GRADUATION PERIOD® 



Variable 


% of Time 
Employed: 
Six Year 
Average 


% of Time 
Employed: 
First Year 


% of Time 
Employed : 
Sixth Year 


Average Monthly 
Before Tax 
Earnings : 

Six Year 
Average 


Average Monthly 
Before Tax 
Earnings : 
First Year 


Average Monthly 
Before Tax 
Earnings : 
Sixth Year 


Total Sample 
N-1,255 


77.9 

(26.4) 


80.3 

(29.9) 


67.0 

(44.7) 


300 

(164) 


258 

(142) 


299 

(241) 


Sex 














Male 

322° 


92.4® 

(13.8) 


82.1 

(27.5) 


96.8 

(15.3) 


444 

(165) 


316 

(180) 


536 

(194) 


Female 

933 


72.8 

(27.8) 


79.7 

(30.7) 


56.7 

(46.9) 


250 

(132) 


238 

(120) 


217 

(197) 


Race 














White 

1,099 


78.4 

(26.1) 


82.9 

(27.6) 


65.3 

(45.3) 


309 

(168) 


272 

(140) 


300 

(249) 


Nonwhite 

156 


73.8 

(27.7) 


62.0 

(38.4) 


78.7 

(38.3) 


234 

(120) 


158 

(118) 


286 

(171) 
















Low: 89 or 

Less 

123 


79.9 

(26.7) 


72.7 

(34.9) 


80.8 

(38.0) 


297 

(170) 


222 

(149) 


346 

(224) 


Average : 90- 

818 


no 77.7 
(26.1) 


80.7 

(28.6) 


65.5 

(45.0) 


297 

(162) 


258 

(135) 


289 

(240) 


High: 111 or 

More 

3l4 


78.1 

(27.0) 


82.4 

(30.8) 


63.4 

(45.6) 


309 

(169) 


272 

(155) 


304 

(248) 


Cl^v 














A 

648 


79.4 

(25.6) 


83.1 

(28.0) 


66.6 

(44.8) 


298 

(160) 


264 

(140) 


287 

(236) 


V 

B 

314 


78.2 

(25.7) 


80.8 

(29.4) 


69.5 

(44.4) 


305 

(170) 


263 

(146) 


306 

(230) 


C 

293 


74.1 

(28.5) 


73.7 

(33.5) 


65.1 

(45.0) 


299 

(169) 


237 

(143) 


316 

(262) 



®The respondents In this study were graduates of January or June 1959 or 1960. 
may have entered the labor market as much as 18 months apart. Variables Introduced In .-.® 

Sn a^lySrSdlcate that this factor Is not statistically significant at the .05 level of significance. 
This qualification applies to the remainder of the tabular analysis in this chapter. 



’*The numbers below each soclo-demographlc characteristic are the sample sizes of the characteristic In 
question. 



®In descending order, the statistics are the group mean 



and the standard deviation of the group mean 
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TABLE 12 

THE REUTIONSHIP BETWEEN SECONDARY CURRICULUM AND PKCm OF TIME EMPLOYED DURING 
THE SIX-YEAR POST-GRADUATION PERIOD, BY SEX 



Curriculum 



X of Time Employed 
Over the Six-Year ^ 
Post-Graduation Period 



% of Time Employed In 
the First Year After 
Graduation 



Z of Time Employed In 
the Sixth Year After 
Graduation 



Male Female Total 



Male Female Total 



Male Female Total 



Vocational- 

Academic 


87.9** 

(16.7) 

8 


77.3 

(25.2) 

38 


79.1 

(24.1) 

46 


84.4*’ 

(16.3) 


75.4 

(28.5) 


77.0 

(26.9) 


91.7 

(23.6) 


63.2 

(43.4) 


68.1 

(41.9) 


Vocational- 

Comprehensive 


94.9 

(9.5) 

49 


73.0 

(28.0) 

238 


76.1 

(27.1) 

287 


85.5 

(20. j) 


83.3 

(27.3) 


83.7 

(26.2) 


96.8 

(15.3) 


53.6 

(47.2) 


61.0 

(46.4) 


General 


91.6 

(18.6) 

58 


68.7 

(26.9) 

64 


79.6 

(25.9) 

122 


81.3 

(29.8) 


75.1 

(32.5) 


78.1 

(31.3) 


95.4 

(19.1) 


47.0 

(47.0) 


70.0 

(43.7) 


Vocational- 

Technical 


93.0 

(12.9) 

136 


75.5 

(26.9) 

428 


79.7 

(25.4) 

564 


84.6 

(25.9) 


82.9 

(28.5) 


83.3 

(27.9) 


97.7 

(11.8) 


62.6 

(46.1) 


71.1 

(43.3) 


Academic 


90.9 

(13.1) 

71 


66.3 

(29.3) 

165 


73.7 

(27.9) 

236 


75.2 

(32.9) 


69.2 

(37.5) 


71.0 

(36.2) 


96.9 

(16.7) 


48.2 

(47.3) 


62.9 

(46.4) 


Total 


92.4 

(13.8) 

322 


72.8 

(27.8) 

933 


77.9 

(26.4) 

1,255 


82.1 

(27.5) 


79.7 

(30.7) 


80.3 

(29.9) 


96.8 

(15.3) 


56.7 

(46.9) 


67.0 

(44.7) 



®The year is estimated from the point of time at which a student graduates. Thus, sots of the respondents 
My Lve entered the labor market as much as 18 months ahead of others. See Table 11. 

’’in descending order, these statistics are the group mean, the standard deviation of the group mean, and 
t^t.e number of observations per group. 



'^Number of observations Is not repeated since these are 
In this table. 



constant for all the subsequent Indices displayed 



TABLE 13 



THE RELATIONSHIP BETWEEN SECONDARY CURRICULUM AND AVERAGE MONTHLY BEFORE TAX EARNINGS 
DURING THE SIX-YEAR POST-GRADUATION PERIOD, BY SEX, IN DOLLARS 



Curriculum 


Average Monthly Before Tax 
Earnings Over the Six- 
Year Post-Graduation 
Period® 


Average Monthly Before 
Tax Earnings for the 
First Year After 
Graduation 


Average Monthly Before 
Tax Earnings for the 
Sixth Year After 
Graduation 




Hale 


Female 


Total 


Hale 


Female 


Total 


Male 


Female 


Total 


Vocational- 

Academic 


419 ’’ 

(172) 

8 


292 

(136) 

38 


315 

(149) 

48 


324® 

(161) 


239 

(120) 


254 

(130) 


482 

(192) 


274 

(206) 


310 

(216) 


Vocational- 

Comprehensive 


476 

(181) 

49 


243 

(120) 

238 


283 

(158) 

287 


354 

(175) 


248 

(106) 


264 

(127) 


556 

(217) 


191 

(186) 


253 

(235) 


General 


434 

(165) 

58 


228 

(122) 

64 


326 

(177) 

122 


315 

(180) 


210 

(110) 


260 

(156) 


533 

(203) 


179 

(209) 


347 

(271) 


Vocational- 

Technical 


■ 453 
(169) 
136 


264 

(136) 

428 


309 

(165) 

564 


327 

(184) 


250 

(121) 


268 

(143) 


549 

(199) 


243 

(195) 


317 

(236) 


Academic 


417 

(142) 

71 


223 

(135) 

165 


282 

(163) 

236 


269 

(175) 


204 

(133) 


224 

(149) 


506 

(158) 


188 

(202) 


283 

(239) 


Total 


444 

(165) 

322 


250 

(132) 

933 


300 

(164) 

1,255 


316 

(180) 


238 

(120) 


258 

(142) 


536 

(194) 


217 

(197) 


299 

(241) 



«The year is estimated from the point of time at which a student graduates. Thus, some of the respondents 
may have entered the labor mirket as much as i.T months ahead of others. None of these dolUr figures is 
deflated. See Table 11. 



4n descending order, these statistics are the group mean, the standard deviation of the group me«», and 
the number of observations per group. 



•llumber of observations is not repeated since these are constant for all subsequent measures displayed in 
this table. 



















this diffsrence between the males all but disappears by the sixth 
year. However, the disparity In employment between females of the 
two curricula widens from 12,3 percentage points to 14.4 percentage 
points between the first and the sixth years. Employment Increases 
over time for the males of the two curricula and decreases for the 

females. 

The difference In employment between the sexes as a whole Is 
very small, 2.4 percentage points, for the first year after gradua- 
tion. By the sixth yenr, men are employed 96,8 percent of the time 
while women are employed only 56,7 percent of the time. When one 
considers that the sixth year after high school graduation represents 
a period of the prime child-bearing years, when the women are about 
24 years of age, this disparity In employment rates Is not at all 
surprising. 

An Interesting picture exists with respect to race. Whites 
are employed only 65.3 percent of the time In the sixth year after 
graduation while nonwhites are employed 78.7 percent of the time. 

The reason for this disparity In employment experience lies In the 
sexrrace composition of the sample. More whites than nonwhites are 
In the sample and more females than males. For the economy as a 
whole, the labor force participation of white females Is considerably 
lower than the labor force participation of nonwhite males and, 
especially, nonwhite females, which helps explain the higher level of 
employment for nonwhites . 

With respect to IQ, (Table 11) the percent of time employed 
over the six— year post— graduation period Is 79.9, 77.7 and 78.1 per- 
cent for low, average and high IQ graduates, respectively. For the 
sixth year after graduation low IQ graduates earn higher average 
monthly earnings than high IQ graduates , $346 per month versus $304 
per month, respectively. But for the six-year average, high IQ 
graduates earn more, $309 per month, than low IQ graduates, $297 per 
month. In addition, as will be seen In the regression analysis In 
Chapter VIII, the net effect of IQ on earnings Is usually statisti- 
cally significant. As shown In Table 12, total employment drops 
12,2 percentage points for vocational-technical graduates and by 8.1 
percentage points for academic graduates over the six-year period. 
These changes are sex-related. The graduates of the vocational- 
academic, general, and the vocational-comprehensive curricula also 
suffer a drop in employment. 

The difference between male academic and male vocational- 
technical graduates over the six-year period In terms of earnings Is 
large; the two groups earn $453 and $417 per month, respectively. 
Female vocational- technical graduates also earn considerably more 
than female academic graduates for the six-year period, $264 per 
month versus only $223. The male vocational-comprehensive curriculum 
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graduate earns the highest average monthly earnings over the six-year 
period. However, as a group, the general curriculum graduate earns 
the highest amount per month over the six-year period, $326. 
Vocational-technical graduates earn only $309 per month, and academic 
graduates only $282 per month over the six-year period. 

Four curricula experienced earnings gains over the six-year 
period. In general, this should be expected since economic conditions 
improved considerably between 1959-1960 and 1965-1966. However, the 
rate of change in earnings and employment of the graduates among the 
various curricula is of major interest and should be related to the 
economic rationality of investing in training in the various curricula. 
This aspect is discussed in Chapter VIII. Academic graduates increased 
their average monthly earnings between the first and sixth years after 
graduation by about $59. Vocational-technical graduates increased 
their earnings by $49. General and vocational-academic graduates 
increased their average monthly earnings by $87 and $56, respectively. 
There was a drop of $11 for the vocational-comprehensive graduate. 

The earnings of all male graduates are similar across the five 
curricula. Average monthly earnings for males over the six-year 
period range from $549 for vocational-technical graduates to a low of 
$482 per month for vocational-academic graduates. Vocational-academic 
females have the highest average monthly earnings in the sixth year 
after graduation, $274, but their numbers are small, 9, and the stan- 
dard error is very large, 206. Thus, two-thirds (6) of these women 
have earnings which lie in a range from $480 per month to $66 per 
month. The next highest female earnings are $243 per month for 
vocational-technical graduates as contrasted with only $188 per month 
in the sixth year for academic females. In summary, it can be 
generally said that in terms of employment and money earnings, non- 
college attending vocational-technical graduates on the average fare 
better than non-college attending academic graduates over the six- 
year period. This occurs even though vocational-technical employment 
drops more over the six-year period in percentage point terms than 
that of the academic graduates. 

Tgmolovment and Earnings by Vocational Skill . Tables 14 and 
15 describe the employment and earnings experience of graduates of 
selected course specialities of the vocational— technical, vocational- 
academic and vocational-comprehensive curricula. 

Certain characteristics of Table 14 stand out. First, with 
respect to employment , the effect of female sex shows clearly for 
thvS commercial— business , cloth fabrication, distributive education, 
and personal service courses. That is, the percentage of employment 
declines radically over time. Next, students taking courses asso- 
ciated with manufacturing employment, such as agricultural and 
horticultural, tool design, woodworking, and mechanical and repair, 
have the highest amount of employment in the sixth year after 
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TABLE 14 

THE RELATT.CNSHIP FOR VOCATIONAL-TECHNICAL AND VOCATIONAL-ACADEMIC GRADUATES BETWEEN SELECTED COURSE 
SPECIALTIES AND THE PERCENT OF TIME EMPLOYED AND AVERAGE MONTHLY BEFORE TAX EARNINGS, IN DOLLARS, 

DURING THE POST-GRADUATION PERIOD 



Course 

Specialty 


% of Time 
Employed : 
Six Year 
Average 


% of Time 
Employed : 
First Year 


% of Time 
Employed: 
Sixth Year 


Average Monthly 
Before Tax 
Earnings : 

Six Year 
Average 


Average Monthly 
Before Tax 
Earnings : 
First Year 


Average Monthly 
Before Tax 
Earnings : 
Sixth Year 


Commercial*- . 


Business 


77.3" 


83.2 


63.8 


278 


259 


255 




(26.3) 

410 


(27.4) 


(45.5) 


(139) 


(121) 


(200) 


Food Service 


80.8 


61.3 


87.3 


301 


170 


367 




(29.3) 

17 


(46.6) 


(33.0) 


(157) 


(138) 


(200) 


Building Trades 


98.6 


91.7 


100.0 


429 


327 


482 


Mechanical and 


(1.7) 

5 


(10.2) 


(0.0) 


(264) 


(183) 


(265) 


Repair 


93.5 


80.1 


99.4 


432 


272 


554 




(9.7) 

26 


(29.4) 


(3.3) 


(98.3) 


(133) 


(128) 


Tool Design 


94.5 


88.4 


100.0 


519 


422 


603 




(8.6) 

23 


(19.3) 


(0.0) 


(176) 


(222) 


(216) 


Woodworking 


96.1 


85.0 


98.3 


471 


321 


546 




(4.5) 

10 


(15.1) 


(3.5) 


(214) 


(164) 


(245) 


Cloth Fabrication 


67.1 


87.1 


43.9 


223 


243 


180 




(26.2) 

11 


(21.9) 


(47.3) 


(183) 


(109) 


(266) 


Electrical and 


Electronic 


91.0 


83.3 


94.3 


433 


335 


503 




(17.3) 

22 


(28.4) 


(18.8) 


(176) 


(211) 


(189) 


Agricultural and 


Horticultural 


95.8 


75.0 


100.0 


577 


452 


659 




(2.0) 

2 


(11.7) 


(0.0) 


(243) 


(235) 


(325) 


Distributive 


Education 


73.2 


96.7 


50.0 


206 


236 


176 




(28.4) 

5 


(4.5) 


(50.0) 


(84.6) 


(27.3) 


(179) 


Personal Service 


63.5 


83.3 


55.9 


167 


189 


186 




(28.8) 

20 


(33.6) 


(48.1) 


(89.8) 


(95.7) 


(169) 
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TABLE 14"Contlnued 



Course ^ 
Specialty* 


% of Time 
Employed: 
Six Year 
Average 


Z of Time 
Employed : 
First Year 


Zi.Of Time 
Employed : 
Sixth Year 


Average Monthly 
Before Tax 
Earnings : 

Six Year 
Average 


Average Monthly 
Before Tax 
Earnings : 
First Year 


Average Monthly 
Before Tax 
Earnings: 
Sixth Year 


Other 


84.1 


83.3 


84.4 


383 


276 


460 


(21.8) 

54 


(28.2) 


(35.3) 


(173) 


(164) 


(252) 


^Flve students 


had no course 


specialties. 


The course specialties are 


comprised of the individual courses 



listed below. 

Commercial-Business Occupations: Data Processing, Stenography, Typing and Clerical; 

Food Service Occupations: Restaurant Practice, Food Merchandising, Home Economics-Vocational, Baking; 

Building Trades Occupations: Sheet Metal, Painting, Paperhanging, Decorating, Plumbing, Trowel Trades, 

Carpentry; 

Mechanical and Repair Occupations: Airframe and Power Plant Mechanic, Automotive Maintenance, Air Condition' 

Ing, Heat and Refrigeration, Welding, Gas and Electric; 

Tool Design Occupations: Foundry Practice, Machine Construction, Machine Design and Drafting; 

Woodworking Occupations: Patternmaking (wood). Carpentry and Cabinetmaking, Cabinetmaking and Mlllwork; 

Cloth Fabrication Occupations: Slipcover and Drapery, Upholstery, Tailoring, Dressmaking, Power Sewing 

Machine Operation; 

Electrical and Electronic Occupations: Instrumentation, Electronics, Industrial Electricity, Radio and 

Television; 

Agricultural and Horticultural Occupations; 

Ulatrlbutlve Education and Selling Occupations; 

Personal Service Occupations: Beauty Culture, Practical Nursing, Child Care, Dry Cleaning; and, 

Obher Professional and Semi-Professional Skilled and Semi-skilled Occupations: Music, Dental Assistant, 
Industrial Chemistry, Commercial Art, Textiles, Metallurgy, Architectural Drafting. Printing. Optical 
Mechanics, Shoe Repair. <>• r 







.1 










In deacendlng order, these statistics are the group mean or percentage, the standard deviation of the group 
mean or percentage, and the number of observations per group. The number of observations Is recorded only 
once elnce the number is the same for any given course specialty* 
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TABLE 15 



THE RELATIONSHIP FOR VOCATIONAL-CC»IPREHENSIVE GRADUATES BETWEEJ^ 
OF TIME EMPLOYED AND AVERAGE MONTHLY BEFORE TAX EARNINGS. IN DL 



ECTED COURSE SPECIALTIES AND THE PERCENT 
RS, DURING THE POST -GRADUATION PERIOD 



^Two students had no course specialties. See Table lA for the courses included in each of the course 
specialties listed. Course specialties with less than two observations were omitted from this table. 



^In descending order, these statistics are the group mean or percentage, the standard deviation of the group 
mean or percentage and number of observations in the group. The ntimber of observations is recorded only 
once since the number is the same for any given course specialty. 
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1 1 



Employment 

or 

Earnings 




Course Specialty: 


. . ■■i.-iii 1 111 rr 

a 

Vocationiil-Comprehenslve Graduates 




Commercial 

Business 


- Mechanical 

and Repair 


Tool 

Design 


Distributive 

Education 


Other 

i 


% of Time Employed: 
Six Year Average 


73.6*’ 

(28.1) 

2A1 


95.8 

(5.0) 

3 


96.5 

(5.2) 

7 


88.9 

(17.1) 

10 


92.7 

(11.9) : 

2A 

■'3 


% of Time Employed: 
First Year 


83.8 

(27.3) 


88.9 

(9.6) 


91.7 

(11.8) 


83.3 

(21.5) 


79.5 

(21. A) 1 

il 


% of Time Employed: 
Sixth Year 


55.3 

(A7.A) 


88.9 

(19.2) 


100.0 

(0.0) 


75.0 

(A2.5) 


93.8 

(17.1) ] 


Average Monthly Before 
Tax Earnings : Six 

Year Average 


252 

(129) 


398 

(205) 


A98 

(16A) 


366 

(235) 


A6A 1 

(202) 1 


Average Monthly Before 
Tax Earnings: First 

Year 


252 

(llA) 


325 

(191) 


290 

(92.2) 


3A5 

(233) 


330 

(166) 


Average Monthly Before 
Tax Earnings: Sixth 

Year 


aei) 


A16 

(206) 


6A0 

(175) 


363 

(293) 


536 

(250) 
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graduation. With respect to earnings, graduates of these four 
course areas report the highest average monthly earnings in the 
sixth year, ranging from $546 to $659 per month. In contrast, the 
cloth fabrication, personal service, and distributive education 
courses report average monthly earnings below $200 for the sixth 
year after graduation. How much of this differential is due to the 
fact that persons may be in the labor force but working part-time 
for voluntary reasons is not known. But, to the extent that volun- 
tary part-time work occurs, total social or private benefits are 
underestimated . 

Fin a lly, these measured benefits should be qualified by the 
fact that it is not always the case that a person trained in a given 
course area obtains a job which is uniquely related to that area. 

In such cases it is not altogether clear what the measured benefit 
of the training should be, apart from its contribution to one's 
acquisition of general skills and abilities which the other curricula 

can also provide. 

It is possible to make comparisons only for the commercial- 
business course between the graduates of the vocational-technical and 
vocational-academic and the vocational-comprehensive curricula. In 
terms of both earnings and employment, the vocational-comprehensive 
curriculum performs more poorly . The vocational— comprehensive 
graduate in commercial-business earns $252 per month on the average 
over the six-year period and is employed 73.6 percent of the time. 

The vocational— technical and vocational— academic graduate in 
commercial-business earns an average of $278 and is employed 77.3 
percent of the time. These differences in performance could be due 
to differences in the nature of the course instruction, or any number 
of socio-demographic or labor market behavioral characteristics among 
the graduates themselves. 



F. Summary 

1. While it is generally agreed that in conceptual terms 
benefits are more difficult to measure than costs, for 
the indices of benefit and cost chosen in this study, 
benefit measures pose fewer shortcomings than cost mea~ 
sures. 

2. With respect to cost data, aggregation, under-reporting, 
and lack of data collection in the three cities, the cost 
measures of this report are subject to revision as new 

evidence is discovered. 

3. No judgments as to relative economic efficiency either 
between cities, over time, or among courses can be made 
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based on a simple Inspection of the cost data alone or 
the benefit data alone. 

4. The. sample of high school graduates is highly weighted 
toward females. Other things equal, this will tend to 
lower the absolute level of measured money and employ- 
ment benefits, though its effect on benefit differentials 
between curricula is uncertain. 

5. Over the six-year period, vocational-technical graduates 
who have not attended college experience higher earnings 
and employment benefits than do academic graduates, even 
though employment for the former declines by more per- 
centage points than it does for the latter. 

6. Employment and earnings for the various vocational- 
technical courses strongly reflect the distribution of 
students by sex in each course. 
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APPENDIX TO CHAPTER VI: SOME OBSERVATIONS ON DATA AVAILABILITY 



The discussions of Chapter V and Chapter VI point out serious 
problems with respect to the quality and availability of the data 
needed to perform valid economic analysis of Investments In education. 
As shown previously. In some cases the most rudimentary data needed 
to make economic decisions on a relatively gross level simply do not 
exist. There are several reasons for this. First, the collection 
and codification of data In great detail are expensive. It Is not 
reasonable to expect a school district to expend resources to collect 
data series for which It sees no effective use or which It does not 
understand how to use. 

Second, the data needs of decision-makers at different levels 
In the educational system do not always coincide since the problems 
facing decision-makers at each level are not necessarily the same. 
Third, and most serious, the concept of rational economic analysis 
of the educational- process and educational systems Is relatively new. 
It has not always been apparent that financial and educational 
system data being collected ought to coincide with the needs of 
economic declslon-maklng. 



Handbook II. The cost data collected In this study are 
generally reported In a format similar to that recommended lii Hand- 
book II, Financial Accou nting for Local and State School Systems. ^ 
SlnceThls Is the case, some comments on this handbook are In order. 



1. Many of the comments here are based on Arthur Corazzlnl 
and A. Klevorlck, Report of the Conference on Academic Research 
interests In the Proposed Reylsloii Handbook II : 
AccountlngToTTocal and State School Systems , Boston, Mass., 1967, 
mimeographed . 







First, even though an Executive Order has been issued which 
specifies that the administrative branches of the government should 
set up program— planning-budgeting systems (PPBS) , this cannot be 
done until the objectives of the various administrative agencies are 
specified by these agencies. With respect to education, the objec- 
tives of education as envisioned by the society and verbalized by 
the Department of Health, Education, and Welfare must be clearly 
specified. One of these (non-mutually exclusive) objectives will be 
economic efficiency. With economic efficiency as an objective, 
economic cost data should confoicm to economic needs and definitions. 

In this regard. Handbook II makes several errors. First, it attempts 
to prorate joint costs among functions and activities. From an 
economic standpoint, this is erroneous. Recording of marginal costs 
by program, function or activity are all that is necessary for the 
decision-making process. Second, on a less serious level, the cate- 
gory Fixed Charges is not fixed charges at all, but simply wages, 
rents and other payments which in most cases are allocable to other 
categories in the Handbook . For instance, social security or retire- 
ment payments represent wage costs and should be so allocated. Third, 
capital expenditures should be isolated more carefully from plant 
operation and maintenance costs. This is a necessity because capital 
expenditures are lumpy and yield services over time. 

In addition, educational accounting should be performed on a 
cost accounting basis. This should be conducted at the school level in 
each system. Only if theoretically sound cost accounting is insti- 
tuted will the necessary data for complete marginal costing of 
educational programs and activities be possible. There Is no reason 
why federal subsidies should not be paid to local school systems to 
perform this cost accounting if the federal government wishes to obtain the 
data necessary to facilitate PPBS. Standard programs, functions, and 
activities should be specified to which the cost accounting should 
be related. 

It is not necessary to canvass the universe of school systems 
in the United States to obtain an accurate picture of costs. Annual 
sample national surveys of a stratified random sample of school dis- 
tricts should be conducted and kept consistent from year to year. 

The data which are now reported in the Statistics of. School System s 
and the Digest of Educational Statistics simply are not adequate for 
cost— bei-3f it analysis and the method of collecting these data is too 
costly and time consuming. It would seem to be much more reasonable 
to establish a statistically representative national sample of school 
districts and to collect detailed cost data by program, curriculum, and 
course based upon the school as the unit of observation. Part of 
the cost of this data collection should be borne by each of the 
levels of government involved. The sample composition should be 
identified in advance so that appropriate cost accounting by program 
area can be accomplished. Of course, data collected in the other 
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Handbooks in this series must be geared to the accounting techniques 
specified by educational needs and economic theory. 

As matters stand now, educational cost data are of limited 
use for economic analysis. Crude estimates of net present values 
and internal rates of return by year of school have been computed in 
this study, but this simply identifies the limits of analysis which 
can be performed under the present data system. Interesting questions 
which need solutions will continue to be unresolved as shown by the 
struggle encountered in this study to make a broad judgment between 
vocational- technical education and other types of education at the 
secondary level. 
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Cu]^]^ 0 nt coslis of school opcrstions sltq anslyzcd wlt^h two types 
of statistical functions: a total cost function and an average cost 

function. The total cost function permits inferences about marginal 
cost, the cost of instructing an additional student. The average 
current cost function permits inferences about the optimal scale of 
operation for a school. 



In the formulation of the total and average current cost func- 
tions, the assumption is that the only factor affecting the current 
costs of school operations is the quantity of output, in this case, 
the number of students educated. With this assumption, the total and 
average costs are related to the total number of students enrolled. 

It is argued, however, that the actual number of students attending a 
school reveals more realistically the relation of current costs to 
the size of the student body. Average daily attendance (ADA), there- 
fore, is introduced as the explanatory output variable for the cost 

functions . 



In this study, we are interested in the comparative costs of 
comprehensive and vocational— technical senior high schools. Average 
dally attendance for the two types of schools is incorporated as a 
separate variable in the cost functions. This formulation makes it 
possible to measure and compare the marginal costs of these two types 
of schools and to test whether there are significant differences 

between them. 



The statistical functions of the total and average current 
costs are: 



(19) TC - Aq + + A 2 X 2 + A^X^ + A^X^ + A^X^ + 



(20) AC 



Bq + B^X^ + B2X2 + B3X2 + 3^X3 + B3X2 + U2 



The variables used are defined as follows : 



TC ■ Total current expenditures in dollars: 



i 



■| 



1, (Continued) costs and $56,000 in capital costs on the 
average over the 1956-60 fiscal years) . Equipment costs are even 
more negligible. Failure to include these capital costs, which, due 
to the estimation technique are level annual costs, has only a 

minimal downward bias on marginal cost estimations. i 
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AC = Average current expenditures per student in ADA, 
in dollars; 

- 1 for vocational-technical senior high schools; 

■ 0 otherwise, i.e., comprehensive senior high 
schools; 

X« - Average daily attendance (ADA, comprehensive 
senior high schools) ; 

■ Average daily attendance (ADA, vocational- 
technical senior high schools) ; 

X, ■ Average teacher salaries (total teacher salaries 
^ divided by the number of teaching teachers) in 
dollars; 

Xc - Student-teacher ratio: average daily attendance 

^ divided by the number of teachers for City A. 

Average class size for City C; and, 

U^,U 2 ■ A random disturbance. 

Xi is introduced to provide different intercepts for comprehensive 
and vocational— technical schools. Average daily attendance squared 
is introduced to account for the nonlinear nature of the cost functions. 
Eqxiations (19) and (20) imply a state of homogeneity for the quality of 
education. This assumption, however, is not quite realistic since 
the quality of education does vary from one school to another. This 
difference in quality may be assumed to be associated with the costs 
of instruction. It is, therefore, necessary to modify equations (19) 
and (20) to allow for quality differentials in instruction. The concept 
of the quality of education, however, is an abstract one. It is 
difficult if not impossible to measure. It is argued, however, that 
class size and teacher salaries reflect, in part, the quality of 
education. The reasoning behind this argument is that a teacher can 
devote a relatively large amount of attention to each student in a 
school with relatively small size of classes. Furthermore, the impor- 
tance of teacher quality to educational quality is beyond debate. It 
is assumed that the level of salaries reflects the quality of teachers. 
This argument is based on the fact that salary level depends on merit, 
experience and education received by teachers. Also» in a competitive 
labor market a teacher’s salary may reflect his productivity. 

By assuming that teacher salaries and class size or the 
student-teacher ratio are proxy variables for the quality of education, 
the total current cost function is now modified as: 
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(21) TC 




+ C^X^ + C2X2 + 0^X2 
C6X4 + C7X3 + U3 



V3 + 



CX^ 

^ 5^3 



B. Data 



Cross-section data on current costs based on individual 
schools within the school system are obtained from published sources 
in two of the three cities included in this study. In City A, the 
sample observations include 19 schools for the fiscal years ending 
1956 and 1957, 21 schools for fiscal years 1958 and 1959, and 19 schools 
for the fiscal year 1960. The sample includes two major types of 
senior high schools! comprehensive and vocational— technical . Of 
these, only three are vocational-technical in each cross-section. 

In City C, the sample contains observations on 11 schools for 
the fiscal years ending 1956 and 1957. Fourteen and 16 schools respec- 
tively in 1958 and 1959, and 18 schools in 1960. Of these, three are 
vocational-technical senior high schools or vocational-academic senior 
high schools. 

In City B, cross-section data on current costs are not avail- 
able. Time series data of aggregate current costs published by City B 
are available but analyses on the basis of these data are not comparable 
with that for Cities A and C and are too fragmentary to allow meaningful 
cost analysis. Therefore, cost analysis for City B will not be 
performed. 



C. Statistical Results 

The cross-section data described in the previous section are 
used to estimate statistical cost functions for each of the fiscal 
years ending 1956 through 1960 for both Cities A and C. For each of 
the two cities, individual cross-section data are also combined to 
estimate pooled cost functions, giving the weighted average of the 
individual cross-section equations. 

Tables 16 and 17 show the estimated total current cost equations 
based on equation 09). Estimates of the total cost function based on 
equation (21) are shown in Tables 18 and 19. The estimated average 
cost function based on equation (20) is presented In Tables 22 and . 

In analyzing the statistical results presented here, it should 
be noted that the purpose is to illustrate the analytical procedures 
for resource allocation as well as to provide empirical evidence for 
statistical inference. In the course of estimating the cost functions. 
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a number of limitations in the data used became apparent. These 
limitations include: 1) Total current costs include expenditures on 

additions, renovations and repairs on buildings which vary from one 
year to another. This variation gives rise to differences in the 
estimated relationships between cross-sections; 2) The size of sample 
used in this study is small, particularly in the number of vocational- 
technical schools. The observations thus do not include schools of 
all possible sizes. Under such circumstances, any addition or deletion 
of one school could result in a major shift in the slope of the 
statistical cost functions. 



Within the context of the limitations cited above, the statis- 
tical results may he summarized as follows! 1) The estimated relation- 
ships indicate that a very significant proportion of the variance in 
the total and average current costs is explained by average daily 
attendance. 2) There appears to be some difference in the esttoate 
relations between cross-sections. However, 

to be more pronounced in the relations estimated for City _ 

those for City A. In other words, the total and average cost function 
estimated for City A are relatively stable over the period 1956 
through 1960 as compared with the corresponding equations estimated 
for City C. Because of the difference in the estimated relations 
for Individual years, the weighted average obtained by the pooled 
equation provides more satisfactory empirical evidence for statlstiMl 
inference. 3) There is a significant negative relation between total 
(and average) current cost and average class size. Average teacher sal- 
ary is positively correlated with the total and average current costs as 
one would expect. If class size and teacher salaries properly reflect 
the quality of education as assumed, the result implies that quality 
can be improved at additional cost. It should be noted, nevertheless, 
that average class size and average teacher salary do not directly 
measure but only approximate the quality of education. . - 

because total cost increases in direct proportion to an Increase in 
average teacher salary and decreases in direct inverse P”P"*J°" 
an inLease in class size. But the quality of education “"not be 
Improved monotonically with the Increase in 

quality cannot be increased in direct proportion to the increase in 
total expenditure. 



As indicated earlier, we wish to obtain (1) the marginal (extra) 
cost of instructing an additional student, and (2) the optimal scale 
of operation of a senior high school. To obtain marginal cost, we 
make use of the total cost function. However, the total costs ar 
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assumed to be a nonlinear function of average daily attendance (ADA) • 
Marginal cost is, therefore, different for different levels of ADA. 

The level of ADA which we use to calculate marginal cost is 
average ADA. The calculated values of marginal cost are shown for 
City A and City C in Tables 20 and 21. These marginal costs are 
calculated on the basis of the relations shown in Tables 16 and 17. 

In City A, for the years considered, the estimated marginal costs for 
comprehensive senior high schools at average ADA range from $313 to $414 
in contrast to the range of $408 to $539 for vocational-technical 
senior high schools. For specific comparison, we refer to the results 
obtained from the pooled equa :ion. The marginal cost for comprehensive 
senior high schools at average ADA is $304 in comparison to $464 for 
vocational- technical senior high schools. The difference amounts to 

$160. 



In City C, the marginal costs for comprehensive senior high 
schools at average ADA range from $240 to $354 as compared to the 
range of $194 to $457 for vocational- technical senior high schools. 

The marginal costs evaluated from the pooled equation for comprehensive 
and vocational- technical senior high schools are respectively $270 and 
$386— a difference of $116. 

A comparison of marginal cost tables for City A and City C 
also shows that marginal cpst in City A is higher than that of the 
corresponding types of school In City C. On the basis of the poo e 
equations, the marginal costs evaluated for average ADA for comprehen- 
sive senior high schools is $304 in City A and $270 in City C. For 
vocational-technical senior high schools, the marginal cost is $464 
in City A as compared with $386 in City C. 

We also experimentally Impute annual capital costs for City A 
by employing the capital recovery factor. In this imputation, an 
average building life of 60 years and a social opportunity cost rate 
of 10 percent were assumed. The resulting costs are added to tota 
current cost. The total (capital and current) costs are related to 
average daily attendance. The equation estimated with the 1956-60 
pooled data is: 



2. We also estimate a linear total cost function. This 
procedure is in essence a linear approximation to a nonlinear relation- 
ship. The resulting linear approximation gives constant marginal costs 
and these costs are also presented in Tables 20 and 21. As these 
tables show, the marginal costs obtained by linear approximation are 
to a large extent compatible with marginal costs evaluated at average 
ADA for the nonlinear total cost functions. 
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(22) 'EC' s 125,315 - 147,652X^ + 368.02X2 - .0125X2 + 640. IBX^ 
(55,262) (66,807) (60.00) (.0156) (106.61) 



2 

- . 0542 X 3 + 45,969 (1957) + 63,332 (1958) + 77,840 (1959) 
(.0494) (29,088) (28,789) (29,157) 

+ 164,813 (1960) 

(30,051) 

* .9178 SEE = 93,029 

The marginal costs, shown in the last row of Table 20, are 
slightly higher than the marginal current costs described earlier. 

Aside from our interest in the extra costs of instructing an 
additional student, we are also interested in the question of the 
economies of scale in senior high school operations. An examination 
of Tables 22 and 23 indicates that the average cost curve decreases, 
reaches a minimum, and then increases with the increase in ADA. For 
the purpose of our analysis we follow economic theory and define optimal 
scale as the level of output (ADA) at which the average cost is at a 
minimum. 



Differentiating the average cost function with respect to ADA, 
setting its partial derivative equal to zero, and solving for the level 
of output which minimizes average cost gives the desired answer. The 
level of ADA at which average cost is minimum on the basis of the pooled 
equations is as follows: 

Comprehens ive Vocational-technical 



City A 


2,957 


2,295 


City A ^ 


3,350 


1,958 


City C 


3,191 


3,339 



3. This value is calculated from the average total (capital 
and current) cost function. The estimated equation is as follows: 

(Continued on page 128) 
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If the statistical results derived in this study are reliable, the 
optimal scale of size for senior high schools is about 3,000 for 
comprehensive schools. However, when capital costs are taken into 
account the optimal size of the comprehensive senior high school is 
about 10 percent higher for City A. Because of the small number of 
observations in the case of vocational- technical schools, however, 
caution should be exercised in any attempt to draw inferences about 
the economics of scale for the operations of this type of school. 

The optimal scale which we infer here is also limited by the fact that 
we are concerned mainly with current costs. A component in the economies 
of use of resources exist in the use of fixed equipment. This component 
is included only imperfectly in our analysis here. 



D. Costs by Course of Instruction 

In addition to our study of the current costs of school opera- 
tions, we also explore the availability of cost data by course of 
instruction. However, we are only able to obtain teacher salaries by 
course of instruction in time series form for City A. pie total teadier 
salaries are related to average daily attendance in each program. The 
results are shown in Table 24. 



In eight of the nine groups of courses, total teacher salaries 
are significantly related to average daily attendance. As expected, 
the slope of the relation of total teacher salaries to average daily 
attendance differs from one program to another. For the purpose of 
illustration, marginal costs for each type of program are calculate 
at average ADA as follows : 



3. (Continued) 

AC' = 751.29 - 5.79Xj^ - .2679X2 + .OOOOAX^ - .2349Xj + .00006X^ 
(46.36) (56.04) (.0503) (.00001) (.0894) (.00004) 

+ 27.82 (1957) + 45.41 (1958) + 50.13 (1959) + 114.30 (1960) 
(24.40) (24.15) (24.46) (25.21) 

- .6705 SEE = 78.04 
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TABLE 25 

MARGINAL TEACHER SALARY COSTS BY COURSE FOR VOCATIONAL-TECmiCAL 
SENIOR HIGH SCHOOLS IN CITY A, BY AVERAGE DAILY ATTENDANCE 
FOR THE POOLED FISCAL YEARS 1961-1967 , EXCLUSIVE 
m? TTTRrAT. YEAR 1966. IN DOLLARS 



Course 


Average 

ADA 


Marginal 
Costs at 
Average 
ADA 


Marginal Costs 
by Linear 
Approximation 


Food Service 


89 


415 


247 


Biilldlng Trade 


68 


* 


* 


Mechanics 


170 


203 


194 


Woodworking 


74 


106 


116 


Clothing and Fabrics 


115 


144 


161 


Electric and Electronics 


88 


155 


202 


Agriculture and Horticulture 


117 


267 


260 


Personal Service 


111 


248 


260 



Notes: * * not evaluated 
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The marginal costs range from a low of $106 for woodworking 
a h-ioli of S415 for the food service cotjrse. No marginal costs for 
buUdinf trfd^lroS because the total teacher salaries 

art nof siSflSntly related to average dally attendance. 



E. Summary 

This Investigation of current costs is concerned with marginal 
costs and optimal scale of «'=h~l^size^;rtt^a ^ 

evidence related different from that of Corazzini’s and 

cost of education* 

In the course of this study, serious limitations 
data were evident. But the analytic procedures are useful fOT father 
Studies of the cost of school operations when we are concerned w 
the efficiency of resource allocation in education. 



4, See Chapter III. 
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CHAPTER VIII 



STATISTICAL ANALYSIS OF BENEFITS 



A« Introduction 

The statistical analysis of costs of vocational-technical and 
comprehensive high school operations was discussed in Chapter VII. 

This chapter reports a statistical analysis of benefits among senior 
high school graduates so that a comparison of benefits and costs 
among different curricula can be studied in Chapter IX. 

The measurement of economic benefits for senior high school 
graduates who do not attend college can be considered in terms of their 
labor market performance after their graduation. Of course, this meas- 
urement does not include all monetary benefits or other non-monetary 
benefits. Labor market performance is only an index of benefit for 
these high school graduates. The differences in their labor market 
performances are not due solely to their different training. Factors 
such as sex, IQ, race, and family background are also very Important. 
Therefore, in order to compute cv to attribute the net effect of gradu- 
ates* curricula on their labor market performance, it is necessary to 
control for their socio-demographic characteristics. Thus, multiple 
regression analysis is employed in this study. 

The basic data on benefits for this study were obtained from 
the responses to 1,255 mail questionnaires of senior high school gradu- 
ates from Cities A, B, and C (648 for A; 313 for B; and 294 for C) 
during 1966 and 1967. These questionnaires were sent to graduates 
for the classes of 1959 and 1960 (January and June). The overall rate 
of response was approximately one- third of the selected sample. The 
possible bias which the non-respondent group would impart to the study 
findings is not known with certainty. The comparison of respondents 
and non— respondents sample characteristics and the test between these 
two groups are represented in Appendix IV. 
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To derive an accurate comparison of the labor market performance 
among graduates, It Is necessary to consider only those who did not 
attend college but who started Into the labor market directly after 
graduation* In the study, this kind of graduate Is referred to as a 
non-college graduate. The 1,255 observations In the regression analysis 
are all non-college graduates. The characteristics of the respondent 
sample were discussed In Chapter VI. 

There are five types of high school curricula among the gradu- 
ates: 1) the academic currlcultim for those who were college orientated; 

2) the vocational-academic curriculum for those who had a dual quali- 
fication both as academic and vocational-technical graduates; 3) the 
general curriculum, whose curriculum was below the level of college 
preparatory and whose basic characteristic appears to be a lack of 
specific career orientation; 4) the vocational-comprehensive curriculum, 
which Included those who took vocationally oriented courses but whose 
preparation was less concentrated than vocational-technical; and 
5) the vocational-technical curriculum for those who concentrated 
their efforts In a coherent area of vocational or technical study* 

Although the objective functions of academic high school and 
vocational-technical high school are different. It does not mean that 
all academic high school graduates Intend to attend college. A large 
portion of students who choose to take the academic curriculum may not 
be certain about their future plans. In other words, the academic high 
school student carries with him a relatively larger option value with 
respect to his prospects of future college attendance. However, this 
option value will diminish or disappear over time once the academic 
high school graduate enters the labor market. 



B. Description of the Variables 

The Dependent Variables . The purpose of the study is to compare 
the performance among senior high school graduates In the labor market 
over the six-year period following their graduation. The measurements 
of performance are: 1) average monthly earnings before and after taxes 

for the six-year period following graduation; and 2) the percent of 
time employed in the six-year period. In order to measure the changes 
in performance, the statistical model includes: 1) average monthly 

earnings before and after taxes in the first year after graduation; 

2) average monthly earnings before and after taxes in the sixth year 
after graduation; 3) the percent of time employed in the first year 
following graduation; and 4) the percent of time employed in the sixth 
year following graduation. 

Earnings before taxes are considered as social economic benefits, 
since these earnings represent an Increase In national Income. The 
Increase In national Income implies an increase in social welfare. 
Earnings after taxes are considered as private economic benefits, since 
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these earnings represent personal disposable income* Most of the dis- 
cussion In this chapter will be devoted to social benefits* However > 
after— tax earnings will be discussed in the latter part of the chapter* 

The use of the percent of time employed as a dependent variable 
gives an explicit measurement of employment as a policy goal of education » 
while the use of earnings as a dependent variable gives an explicit 
measurement of the major monetary benefits of education* 

There are certain qualifications to the dependent variables of 
employment and earnings which should be mentioned. First » neither 
employment nor earnings variables measure the exact amount of total 
social benefits* For instance, the percent of time employed does not 
indicate the wage rate that a graduate obtains* Earnings reflect an 
important part of monetary benefits, but earnings do not necessarily 
indicate the Increased productivity of workers associated with the 
graduates in the sample* Therefore, one should be aware that both 
employment and earnings are only indices of social benefits* Second, 
in the market economy, both percent of time employed and earnings are 
determined by the level of supply and demand for different labor skills 
in the labor market* The supply and demand structure of the labor 
market varies from one place to another and from time to time* There- 
fore, the differences in percent of time employed and in earnings among 
senior high school graduates may not be solely due to the type of 
curriculum of the graduates, 

There is another dependent variable, the number of weeks needed 
to find the first Job after graduation, which is complementary to the 
employment variable* Further, this variable will be considered as a 
part of Job search cost among five types of curricula. 

The Independent Variables * There are seven independent variables 
vhich are conceptually relevant in the model* These variables ares 
city of graduation^ type of curriculum^ sex$ IQj race$ marital status $ 
and father's education* Among these seven independent variables, each 
set is expressed in terms of dummy variables, except for IQ and 
father's education* 

City of G raduation * This variable set has three elements. 

City A, City ¥7 City C* The city variable represents the differences 
in educational institutions, the different industrial structures, labor 
market structures, price levels, and other economic and demographic 
factors of the given cities. Such factors will have an impact on 
employment and earnings of senior high school graduates. City A is 
the omitted regressor of the variable and, thus, the effect of being 
a high school graduate in City A enters into the intercept term of 
the equation. The differences of the effect between City A and City B 
and between City A and City C are represented by the partial regression 
coefficients of the City B and City C regressors* 
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Curriculum . The previous discussion has Indicated that 
there are five curriculum regressors for the curriculum variable. 

The dummy regressor for the academic curriculum is omitted and 
the effect of being a senior high school academic graduate enters 
into the intercept term of the equation. Since the major purpose 
of this study is to compare the benefits and costs of providing 
vocational- technical and academic education, these two curriculum 
variables are crucial to the analysis which follows. 

Soclo-Demographlc Variables . This general category 
includes sex, IQ, race, marital status, and father’s education. 

The differences in labor market performance of high school 
graduates cannot be explained solely by the kind of curriculum 
in which they are enrolled. The differences in labor market 
performance are also affected by a graduate's family background, 
personality, motivation, and intelligence. Father's education is 
used to represent a graduate's family and social background. Sex 
and race represent not only a graduate's personality but also 
control for labor market biases and differential productivity 
associated with sex and race; and IQ represents a graduate s 
intelligence. Marital status helps control for life cycle 
effects which Influence labor market behavior. To a certain ex- 
tent, these socio-demographic variables can control for the effect 
of personality differences. In other words, only if these socio- 
demographic variables are included in the equation can the coefficients 
of the curriculum variable regressors represent the net effect due 
to different types of curricula. Of course, this net effect is 
net only in terms of the other variables included in the equations. 

These high school graduates have four different times of 
graduation, January and June of 1959 and January and June of 1960. 

Two dummy variables to control for year and month of graduation 
were Introduced in the analysis but both were not statistically 
significant. Therefore, these dummy variables were not Included in 
the final analysis. There are other relevant independent variables 
which may affect a graduate's labor market performance, such as 
the training relatedness to the job, military training experience, 
and on-the-job training. These variables will be examined toward 
the latter part of this chapter. 

It should be noted that all these independent variables are 
not "independent" of each other. For instance, IQ may be positively 
correlated with father's education; type of curriculum may be 
correlated with father's education; and race and sex may be 
correlated with type of curriculum. The presence of interdependence 
among these Independent variables may obscure the true nature of the 
empirical relationships which exist for each of the variables in 

the data. 
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This chapter will first present the regression equations 
including all 1,255 observations. Then, to overcome the inter- 
action effects among these independent variables, we will separate 
male and female graduates and white and nonwhite graduates, and 
estimate separate regression equations for each of these. 



C. Non-College High School Graduates 

The regression analysis compares the labor market per- 
formance of all non— college graduates in terms of before— tax 
earnings, after-tax earnings, and employment. 

Before-Tax Earnings. Table 26 presents the regression 
analysis of average before-tax monthly earnings of non-college 
senior high school graduates in the six-year period after graduation. 
Among these three regression equations, the adjusted coefficients 
of determination (R^) vary from 0.16 and 0.40 and all are statistically 
significant at the 0.01 level. 

There are several interesting phenomena to be observed 
from the results in Table 26. 



1) During the first year after graduation, the non-college 
vocational-technical graduates earned, on net, (that is, holding 
the effects of differences in geographic factors and the socio- 
demographic factors such as IQ, sex, race, etc., constant) $62 
more per month (or $744 more in the first year) than the non-college 
academic graduates. Similarly, general curriculum graduates earned 
$30 more per month (or $360 more in the first year) ; vocational- 
comprehensive graduates earned $57 more per month (or $684 more in 
the first year) ; and vocational-academic graduates earned $52 more 
per month (or $624 more in the first year) than academic graduates. 



The set of dummy regressors for the different curricula 
in the equation of first-year earnings is statistically significant 
at the .01 level. The differences between vocational-technical 
and academic and vocational-comprehensive and academic are statis- 
tically significant at the .01 level while the difference between 
general and academic and vocational-academic and academic are 
significant at the .05 level. Therefore, it is clear that 
academic graduates have earned less than vocational- technical 
graduates and graduates in other curricula during the first year 
after graduation. Furthermore, vocational-technical graduates 
have the highest earnings among all curricula during the first 
year after graduation. 



2) During the sixth year after graduation, the set of 
dummy regressors for the curriculum variable is also statistically 
significant at the .01 level. However, only the difference between 
vocational-technical and academic graduates is statistically 
significant among the curriculum regressors. The earnings of 
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TABLE 26 



AVERAGE BEFORE TAX HONTHLY EARNINGS EXPERIENCE OF NON-OOLLEGB 
SENIOR HIGH SCHOOL GRADUATES, C17C1ES A, B, AND C, IN DOLLARS 



Variable 



Average In 
Six Years 



First Year After 
Graduation 



Sixth Year After 
Graduation 



I 



Curriculum 



Academic 

Vocatlonal-Academlc 

Vocational-Comprehensive 

General 

Vocational-Technical 



Labor Market 



City A 
City B 
City C 



e 



Male 

White 



Marital Status 



Married^ 

Single 

Separated, Widowed 
Divorced 



Father's Education 



Nund>er of Observations | 

Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F-Ratlo : 

All Variables 
Curriculum 
Labor Market 
Marital Status 



b 


(8) 


b 


(8) 


b 


(8) 


54* * 


(22) 


52* 


(22) 


50 


(31) 


36** 


(12) 


57** 


(12) 


24 


(17) 


18 


(16) 


30* 


(15) 


15 


(22) 


48** 


(11) 


62** 


(U) 


54** 


(15) 


-2 


(10) 


-0.10 


(9) 


-1 


(14) 


9 


(10) 


-28** 


(10) 


46 ^* 


(14) 


200** 


(9) 


81** 


(9) 


323** 


(12) 


1.48** 


(0.35) 


1.10** 


(0.34) 


1.80** 


(0.48) 


61** 


(12) 


105** 


(12) 


-1 


(17) 


50* 


(9) 


-8 


(9) 


122** 


(13) 


^4* 


(43) 


-50 


(42) 


28 


(60) 


0.05 


(1.35) 


-0.41 


(1.29) 


0.01 


(1.85) 


,255 




1,255 




1,255 




0.31 




0.16 




0.39 


(56) 


-5 


(41) 


-3 


(39) 


-42 


136 


131 




188 


(241) 


300 


(164) 


258 


(142) 


299 



48.23** 

5.40** 

0.56 

14.05** 



19.71** 

9.69** 

4.50** 

1.10 



68.70** 

3.83** 

6.15** 

43.96** 



Motes: 

* Significant at the .05 level. 

Significant at the .01 level, 
is the partial regression coefficient. 

is the standard error of the partial regression coefficient. 

This regressor of the variable enters into the Intercept teno. ^e other 
regressors of the variable are Interpreted as deviations from this regressor. 
Adjusted for degrees of freedom. 



** 

b 

( 8 ) 

e 
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vocational-technical graduates are still the highest among all 
other curricula. The vocational-technical graduates earned 
$54 more per month (or $648 more in the sixth year) than 
academic graduates . 

There are two im portant differences between the statistical 
results of the first year and the sixth year. First, the magnitude 
of the absolute differences of earnings among different kinds of 
curricula in the sixth year is, on the whole, much smaller than 
the absolute differences in the first year. Second, there is 
no statistical significance for the differences of earnings of 
the curricula during the sixth year, except for vocational- technical 

graduates . 

One possible explanation is that in the early stages following 
gradiiation, the earnings of graduates are heavily influenced by the 
kind of training the graduates had in school. However, over the 
long-run, a graduate’s performance in the labor market is highly 
related to his labor market experiences such as on-the-job training, 
his personality, intelligence, and motivation. The kind of 
curriculum in which a student was originally enrolled may become 
less and less important over time. The statistical results of the 
socio- demographic variables, which will be discussed later, tend 
to support this viewpoint. 

3) The equation of average monthly earnings summarizes 
the overall performance during the entire six— year period after 
graduation. The results indicate that the vocational-technical 
graduates have earned $48 per month more (or $3,456 more in six 
years) than the non-college academic graduates , given that the two 
sets of graduates have the same socio— demographic backgrounds. This 
difference between the vocational-technical and the academic 
curriculum is statistically significant at the .01 level. The 
graduates of the vocational-comprehensive and vocational-academic 
curriculum also earned more than the academic graduates during the 
six-year period. 

4) It is worthwhile to make a brief comparison between the 
results of this study and the results obtained by Arthur Corazzinil 
and Michael Taussig. 2 Corazzini estimated the difference in earnings 
between vocational and regular hl^ school graduates based on the 
difference in the average starting wage for machine operators in 
Worcester, Massachusetts. He estimated the difference of earnings 



1. Arthur Corazzini, o£. cit . , pp. 53-61. 

2. Michael Taussig, o£. cit . , pp. 35-46. 
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to range from $80 to $560 per year. Taussig estimated that the 
wage differentials of males employed In training related occupa- 
tions In New York City Increased by $0.12 per hour. This 
difference would result In a differential of $240 per year 
(assuming a 2000 hour work year). 

The results of the present study Indicate that vocational- 
technical graduates gained an average of $576 per year over the 
six-year period after graduation. The difference In the results 
between this study and the studies of Corazzlnl and Taussig reflect 
three different methodological techniques. First, both Corazzlnl 
a?Ad Taussig have not properly controlled for the soclo-demographlc 
factors which significantly affect the earnings of graduates. 
?rherefore, their estimated earnings are gross In nature rather 
than net . Second, both Corazzlnl and Taussig used wage rates 
Instead of earnings to calculate the benefits of graduates. The 
wage rate does not Include the employment factor and yields a 
different measure of benefit. Third, each study has a different 
sample obtained from a different city and a different time. 

5) It Is useful to Illustrate the estimated earnings of 
five types of graduates, based on the estimated results In 

Table 26. Assume that these five types of graduates were graduated 
In June 1960 In City A and are males, IQ = 104, white, married, 
and whose fathers have 10 years of education. These assumptions 
would yield the figures as shown In Table 27 . 

6) An examination of the effects of soclo-demographlc 
variables reveals that male graduates earned more than female 
graduates. During the first year, male graduates earned $972 more 
than the female graduates and they earned $3,939 more than the 
females during the sixth year. The male variable Is significant 

at the .01 level In both periods. The explanation for the differences 
In earnings between male and female graduates lies In the fact that 
females generally marry soon after graduation and tend to leave 
the labor market. A separate examination of male and female 
graduates Is necessary. This analysis will be pursued later In the 
chapter . 



7) IQ Is positively related with earnings. This variable 
Is statistically significant at the .01 level In each of the 
equations In Table 26. 

8) Race should be a significant factor In explaining the 
differences In earnings among the graduates. During the first year 
after graduation, white graduates gained $105 more In average monthly 
earnings than nonwhites. However, during the sixth year period, 
white graduates earned less than nonwhites. The difference Is small 
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and not statistically significant. The possible explanation 
for nonwhite graduates earning more than whites during the sixth 
year period lies in the sex factor. In an examination of regres- 
sion equations for males and females separately , we will find that 
white male graduates earned more than nonwhite males, but white 
female graduates earned less than nonwhite females. Furthermore, 
toward the sixth year period, most of the nonwhite females are 
still participating in the labor force while white females mostly 
do not. Since two-thirds of the sample is female, this factor 
explains the empirical earnings results of total white and 
nonwhite graduates during the sixth year period. 

9) During the first year after graduation, there is no 
significant difference in earnings in terms of the marital status 
of graduates. However, it is interesting to note that during the 
sixth year period, single and separated, widowed or divorced persons 
earned more than the married graduates. Furthermore, the 
differences are statistically significant. This result is contra- 
dictory to what common sense would predict. This result again 
is explained by the sex factor since unmarried females participated 
in the labor force during the sixth year period while married 
females most likely stayed at home. Since two— thirds of the 
sample is female, the earnings of marital status are dominated by 
interactions with the female observations. 

10) Father* s education is found to be not statistically 
significant in explaining differences in earnings. Perhaps the 
variation in father *s educatxon xs small among the non— college 
graduates, though about 70 percent of respondents had fathers 
whose education ranged between 6 to 12 years. 

11) Finally, the variable of city of graduation, the labor 
market variable, in the equations should be considered. There are 
differences among City A, City B, and City C for the first year 
and the sixth year. However, there is no significant difference 
in the six-year average earnings equation. Tables I, II, and III 
of Appendix V present the regression results for the graduates 

of each city. The discussions of these tables will be omitted 
since the signs and magnitudes of each coefficient are comparable 
and consistent with the coefficients shown in Table 26. 

After-Tax E arnings . Earnings after taxes are considered as 
private earnings. The differences between before- and after-tax 
©arnings are the amount of federal income and social security taxes 
the graduates paid. The amount of taxes graduates paid cannot 
be explained by factors of curriculum, sex, IQ, or race. The 
amount of taxes paid mainly depends on a graduate *s family compositxon, 
number of dependents, and the occupation a graduate chooses. This 
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study does not Incorporate such information to analyze the differences 
in tax payment among graduates. Table 28 presents the earnings after 
tax among five types of graduates. The differences in a er M 
earnings among the five types of graduates are very similar. The 
differences in before- and after-tax average monthly earnings vary 
from $2 to $10. The patterns of statistical significance among 
equations of the two kinds of earnings are almost the same. There- 
fore, no further detailed discussions of the results of these 
explanatory variables in these equations will be made. 



Employment. The employment experience for the five types 
of graduates is very much consistent with the results of the 
earnings equations. Table 29 presents the statistical results of 
employment performance of non-college high school graduates. Among 
those regression equations, the adjusted coefficients of determination 
(r 2) vary from 0.12 to 0.28 and all are statistically significant 

at the .01 level. 



The results can be summarized as follows; 



1) During the first year after graduation, the vocational- 
technical graduates were employed, on net, 14 percentage points 
(or about 1.8 months) more than the academic graduates; vocational- 
comprehensive graduates were employed 13 percentage points (or 
1.7 months) more; general graduates were employed 7 percentage 
points (or 3.6 weeks) more; and vocational-academic graduates were 
employed 11 percentage points (or 1.5 months) more than academic 
graduates. The differences are statistically significant at the 

.01 level. 



2) There is supplementary Information on the ^®"Sth of 

i-he first year after graduation. As shown in Table 30, given 
tht sa^ soci^demogrlphic conditions, in general, vocational- 
wch^i^l graduates took 11 weeks less than academic graduates to 
4= -I A first iob after graduation. Vocational-comprehensive 

vofaSoScidL^rgraluates took 10 weeks l^s »d sene-1 
curriculum graduates took 5 weeks less tten ^cad^c grad“ates^ 

Compared with first year employment for the 

the time unemployed is identical to the time of looking for the 
first job. This amount of time can be considered as a P®rt 
th^Li? for job search associated with each type of curriculum. 
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TABLE 28 



AVERAGE AFTER TAX MONTHLY EARNINGS EXPERIENCE OF NON-COLLEGE 
SENIOR HIGH SCHOOL GRADUATES, CITIES A, B, AND C, IN DOLLARS 



Variable 



Average In 
Six Years 



First Year After 
Graduation 



Sixth Year After 
Graduation 



Curriculum 



0 



Academic 
Vocational-Academic 
Vocational-Comprehensive 
General 

Vocational-Technical 



Labor Market 



City A 
City B 
City C 



e 



Male 

iSL 

White 



Marital Status 

,0 



Married 
Single 

Separated, Widowed, 
Divorced 



Father's Education 



Number of Observations | 

Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F-Rcitlo: 

All Variables 
Curriculum 
Labor Market 
Marital Status 



b 


(8) 


b 


(8) 


b 


(8) 


50** 


(18) 


A6* 


(18) 


51 


(27) 


29** 


(10) 


51** 


(10) 


22 


(15) 


16 


(13) 


32** 


(13) 


19 


(19) 


36** 


(9) 


55** 


(9) 


44** 


(13) 


-5 


(8) 


3 


(8) 


1 


(12) 


3 


(8) 


-19* 


(8) 


33** 


(12) 


169** 


(7) 


65** 


(7) 


287** 


(11) 


1.17** 


(0.29) 


0.87* 


(0.29) 


1.32** 


(0.42) 


48** 


(10) 


88** 


(10) 


4 


(15) 


43 


(8) 


-9 


(8) 


96** 


(11) 


-11 


(36) 


-44 


(36) 


24 


(52) 1 


-0.32 


(1.10) 


-0.57 


(1.10) 


-0.15 


(1.62) 


1,255 




1,255 




1,255 




0.33 

16 


(33) 


0.15 

13 


(33) 


0.39 

-9 


(49) 


111 


112 




164 


(133) 


209 


(70) 


172 


(85) 


186 


51.03** 




18.65** 




67.57** 




4.94** 




10.28** 




3.28** 




0.36 




3.34** 




4.00** 




15.68** 




1.38 




35.49** 





Notes: 

* Significant at the .05 level. 

Significant at the .01 level. 

Is the partial regression coefficient. 

Is the standard error of the partial regression coefficient. 

This regressor of the variable enters Into the Intercept term. The other 
regressors of the variable are Interpreted as deviations from this regressor. 
Adjujited for degrees of freedom. 



** 

b 

(®) 

0 
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TABLE 29 



PERCEHT OP TIME EMPLOYED FOR NON-COLLEGE SENIOR HIGH SCHOOL 
GRADUATES, CITIES A, B, AND C, IN PERCENTAGE POINTS 



Variable 


Average in 
Six Years 


First Year After 
Graduation 


Sixth Year After 
Graduation 




b 


(8) 


b 


(s) 


b 


(8) 


Curriculum 














a 

Academic 

Vocational-Academic 

Vocational-Comprehensive 

General 

Vocational-Technical 


9.9* 

5.2* 

3.2 

7.5** 


(4.0) 

(2.2) 

(2.7) 

(1.9) 


10.6* 

12.6** 

7.4* 

14.2** 


(4.2) 
(2.6) 

(3.2) 

(2.3) 


11.5 

3.4 

1.3 

10.1** 


(6.3) 
(3.5) 

(4.4) 
(3.1) 


Labor Market 














.0 

City A® 
City B 
City C 


-1.5 

-4.6* 


(1.7) 

(1.8) 


1.0 

-10.5** 


(2.0) 

(2.3) 


1.2 

1.1 


(2.8) 

(2.9) 


Male 


19.7** 


(1.6) 


2.2 


(1.9) 


40.8** 


(2.6) 


1ft 


0.14* 


(0.06) 


0.14 


(0.07) 


0.17 


(0.09) 


White 


5.9** 


(2.1) 


21.3** 


(2.5) 


-10.9** 


(3.4) 


Marital Status 














Married^ 

Single 

Separated, Widowed, 
Divorced 


15.5** 

-2.8 


(1.6) 

(7.6) 


-3.05 

-26.11** 


(2.0) 

(9.0) 


34.8** 

10.7 


(2.6) 

(12.1) 


Father's Education 


-0.15 


(0.23) 


-0.51 


(0.28) 


-0.00 


(0.37) 


Number of Observations | 

Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F-Ratlo : 

All Variables 
Curriculum 
Labor Market 
Marital Status 


1,255 

0.18 

47.2 

23.9 

77.9 

23.61** 

4.81** 

3.23** 

43.76** 


(7.2) 

(26.4) 


1,255 

0.11 

44.6 

28.2 

80.3 

13.83** 

10.54** 

12.97** 

5.29** 


(8.4) 

(29.9) 


1,255 

0.28 

33.9 

38.1 

67.0 

40.25** 

3.82** 

0.12 

86.75** 


(11.4) 

(44.7) 



Notes : 

* Significant at the .05 level. 

** Significant at the .01 level. 

b is the partial regression coefficient. 

(s) is the standard error of the partial regression coefficient. 

0 This regressor of the variable enters into the intercept term. _o»reaaor 

regressors of the variable are interpreted as deviations from this regressor. 

# Adjusted for degrees of freedom. 
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TABLE 30 

NUMBER OF WEEKS NON-COLLEGE SENIOR HIGH SCHOOL GRADUATES 
TO(HC TO FIND THEIR FIRST JOB, CITIES A» B» AND C» IN WEEKS 



t 



r 




r 









Variable 


Male and Female 
Graduates 


Male Graduates 


Female Graduates 


b 


(s> 


b 


(s) 


b 


(s) 


Curriculum 














0 

Academic 














Vocational-Academic 


-9.6** 


(3.3) 


-8.4 


(5.6) 


-5.4* 


(2.4) 


Vocational-Comprehensive 


-10.4** 


(1.8) 


-12.0** 


(3.7) 


-10.6** 


(2.0) 


General 


-5.1* 


(2.3) 


-6.6* 


(2.8) 


-4.2 


(3.0) 


Vocational-Technical 


-11.1** 


(1.6) 


-9.6** 


(2.8) 


-11.1** 


(1.9) 


Labor Market 














0 

City A® 














City B 


1.1 


(1.4) 


0.2 


(2.9) 


0.6 


(1.4) 


City C 


6.3** 


(1.5) 


6.2* 


(2.8) 


4 . 4 ** 


(1.6) 


Male 


-1.4 


(1.3) 


c 




c 




12 


-0.004 


(0.05) 


-0.13 


(0.09) 


-0,11 


(0.06) 


White 


-12.2** 


(1.8) 


-1.6 


(3.7) 


-6.1** 


(1.4) 


Marital Status 














0 

Married^ 














Single 


1.9 


(1.4) 


-2.5 


(2.5) 


3.9** 


(1.5) 


Separated, Widowed, 














Divorced 


5.4 


(6.3) 


-0.4 


(10.4) 


3.3 


(2 .5) 


Father's Education 


0.28 


(0.19) 


0.78* 


(0.36) 


0.01 


(0.21) 


Number of Observations m 


1,255 




322 




933 




Coefficient of Determination'^ 


0.09 




0.08 




0.08 




Intercept 


28.9 


(6.0) 


24.0 


(10.8) 


34.1 


(7.0) 


Standard Error of Estimate 


19.9 




18.3 




20.5 




Mean of Dependent Variable 


10.6 


(20.8) 


9.8 


(19.3) 


10.9 


(21.2) 


F-Ratlo : 














All Variables 


10.82** 




2.57** 




7.27** 




Curriculum 


13.72** 




3.69** 




10.62** 




Labor Market 


8.99** 




2.54** 




3.92** 




Marital Status 


1.24 




— c 









Notes: 

* Significant at the .05 level. 

** Significant at the .01 level, 
b is the partial regression .coefficient. 

(s) is the standard error of the partial regression coefficient. 

0 This regressor of the variable enters into the Intercept term. The other 
regressors of the variable are Interpreted as deviations from this regressor. 

c This variable is not relevant for this sample. 

1 Adjusted for degrees of freedom. 
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If we Impute the graduates first year average weekly earnings 
as their weekly opportunity cost for job search, we will obtain 
the following comparison of money values of opportunity cost for 
job search among the five curricula, given the same socio-demographic 
conditions: vocational-technical graduates, in general, had earned 

$737 ($67 X 11) before academic graduates started their jobs, while 
vocational— comprehensive and vocational— academic had earned ^$660 
($66 X 10) and $640 ($64 x 10), respectively, before academic 
graduates started their jobs. Finally, general curriculum graduates 
had earned $325 ($65 x 5) before academic graduates started their 

jobs. 



It is also of interest to note that nonwhite graduates took 
12 weeks more to get their first job than white graduates. Male 
graduates took one week less to get their job than females, although 
the difference is not statistically significant. Table 30 also 
shows the regression results in which separate male and female 
samples are presented. 

3) During the sixth year after graduation, the set of 
dummy regressors for the curriculum variables is statistically 
significant at the .01 level. However, only the difference 
between vocational-technical and academic graduates is statis- 
tically significant. The employment of vocational-technical 
graduates is 10 percentage points (or 1.2 months) more than 
academic graduates. 

4) The .equation of percent of time of employment during 
the entire six-year period is also consistent with the findings 
of the earnings equations. The results indicate that vocational- 
technical graduates were employed 7 percentage points (or 4.3 months) 
more than the academic graduates. 

5) The effects of graduate’s sex, IQ, race, labor market 
location, marital status, and father’s education on employment 
experience are also similar to earnings experiences. Therefore, 

no further discussions will be made of these variables. Appendix V, 
Tables IV, V, and VI present the employment experience of non-college 
high school graduates by cities. 



D. Other Ind ep enden t Variables Related to Earnings and Employment 

There are a few important variables we have so far ignored 
in the study, such as relation of training to the first job graduates 
obtained, total number of training related jobs held after graduation, 
post-high school training programs, and kinds of occupation held 
after graduation. 
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The training relatedness to the first job after graduation 
is only relevant to the graduate’s first year labor market experience. 
We have introduced this variable in the first year earnings and 
employment equations. In Table VII of Appendix V, the value of 
1 is assigned to those graduates who acknowledged the training 
relatedness of their education to their jobs and 0 if otherwise. 
Results show that this variable is statistically significant at 
the .01 level in both equations. During the first year after 
graduation an additional $54 per month more was earned by graduates 
who had training related jobs than by those graduates whose first 
job was not training related. Training relatedness also increases 
employment 10 percentage points more (1.2 months) than those 
graduates whose first job was not training related. 

The variable of total number of training related jobs 
held after graduation is introduced to equations of earnings 
and employment during, the six-year period. In Appendix V, Table VIII, 
the results indicate that this variable is not statistically 
significant in the earnings equation, but it is significant in the 
employment equation. For each additional training related job that 
a graduate held, employment increases an additional 2.4 percentage 

points (or 6 weeks) . 

In Appendix V, Tables IX and X, a dummy variable is intro- 
duced in the regression equation to indicate whether or not a 
graduate has completed a post-high school training program after 
graduation. This variable is not statistically significant in 
either equation for earnings and employment for the six-year period. 
But over the first year after graduation, for those who have had 
post-high school training, both earnings and employment are less 
than otherwise, by $44 per month and 6 weeks. These values are 
statistically significant at the .01 level. On the other » 
during the sixth year period, those who have had post-high school 
training have earned $33 more per month and been employed 2 more 
weeks. These values are also statistically significant at the 
.01 level. The statistical results indicate that investment in 
on-the-job training will pay off in the long-run, even though 
there is a reduction in income in the short-run. The exact ^®te 
of return to post high school training is not available due to the 

lack of data on training costs. 

Finally, while these above new variables are introduced in 
both the earnings and employment equations, the magnitude and 
statistical significance of curricular variables remain almost the 
same. The discussions in Section C of the differences of earnings 
and employment among five types of curricula are still relevant. 
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Also, a set of dummy regressors for the variable representing 
the type of occupation that the graduates held longest during the 
sixth year after graduation is introduced in the earnings and 
employment equations. None of the regressors is statistically 
significant. The nonsignificance may be attributed to sex, 
curriculum, and race variables, since occupation is highly correlated 
with sex, curriculum, and race. The specific statistical results 
will not be presented. 



E. Other Dependent Variables Related to Earnings and Employment 

There are a few important dependent variables which relate 
to economic benefits. 

Relation of Training to Employment . It is assumed that those 
graduates who found jobs most closely related to their training, 
other things equal, should fare better in terms of employment and 
earnings as well as in terms of job satisfaction. Thus, it is 
important to establish whether or not the vocational-technical 
graduates whose training is generally more skill specific than the 
training of the graduates from the comprehensive senior high school, 
were more likely to succeed in acquiring jobs which were related 
to their training. Next, it is important to determine if the net 
returns were less to vocational— technical graduates who did not get 
a training related job relative to those vocational- technical 
graduates who did get a training related job. Table XI of Appendix V 
indicates that there was no net statistically significant difference 
in the number of jobs held between the academic and all other 
curricula. There are both positive and negative reasons why a 
person might have held numerous jobs. For instance, he may just 
be a drifter, he may work in the construction trades or he may be a 
highly mobile person who responds readily to differential net 
advantages among jobs. No information in this study allows us to 
distinguish reasons why a person has had a specific number of jobs. 

The relationships between curriculum and training relatedness 
of the first job held after graduation is statistically significant 
at the .01 level of significance. In addition, vocational-technical 
graduates were 35 percent more likely to get a training related 
first job after graduation than were academic graduates. Of course, 
this effect is partially due, no doubt, to the fact that high 
school graduates who don*t go to college tend to get jobs in industry 
and trade. Therefore, a graduate who has had any vocational training 
at all has a better chance, other things equal, of getting a training 
related job than a graduate who has had no vocational training sxnce 
the vocational-technical skills are directly related to specific 
job classes in industry. Nevertheless, even those graduating from 
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the general curriculum are 20 percent more likely to get a job which 
was highly or moderately related to their training than were the 
academic graduates. The difference is significant at the .01 level. 



Males were 23 percent less likely to get a training related 
job for their first employment than were females. The difference 
is statistically significant at the .01 level. The reason probably 
lies in the differential type of training held by men and women. 

Women are disproportionately represented in the sample. High 
proportions of women tend to take commercial and stenographic 
courses. High proportions of women also tend to get jobs in this 
area. Thus, the interactions between sex and courses are most 
likely accounting for the observed differences. Finally, whites 
are about 23 percent more likely to hold a training related job 
for their first job than are nonwhites. Though one cannot be 
absolutely certain it is obvious to speculate that racial 
discrimination especially in the building trades may account in 
part for this phenomenon. However, again, there is a preponderance 
of female whites in the sample who are trained in clerical and 
stenographic skills so that the interaction between sex and skill 
may again be operating. 

In terms of total number of jobs held, the vocational- 
technical graduate held approximately one more training-related 
job than did the academic graduate. The same is true of the 
vocational-comprehensive graduate. The differences are statistically 
significant at the .01 level of significance. 




Voluntary Non-Labor Force Experience . National income 
accounting assumptions were followed in the coding of earnings in 
this study. That is, household production by persons who have 
voluntarily left the labor force has not been counted as an 
economic output. The effect of this is that while persons who 
voluntarily leave the labor force are in many cases still engaged in 
productive activity in the household (as distinct from the market) 
S 0 ctor, this production is not measured in the returns to education. 
It is of 7 lnterest to determine, therefore, if there is any net 
difference in voluntary non-labor force participation among 
graduates in the different curricula so as to determine if any major 
bias exists in the measure of earnings differentials among the 
curricula. 



As it turns out, over the six-year period, there is no 
statistically significant difference in the percentage of non-labor 
force participation between the academic curriculum and the vocational- 
technical curriculum as shown in Appendix V, Table XII. However, 
for the first year after graduation, vocational— technical graduates 
experienced 8 percentage points or .96 months less voluntary withdrawal 
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from the labor force than did the academic graduates. This implies 
that the measured net earnings benefit differentials between 
vocational— technical and academic graduates is overstated for the 
first year after graduation, since the academic graduates who have 
voluntarily withdrawn from the labor market can be considered to 
be producing at least some economic output. Likewise, the net 
employment benefit is overestimated since withdrawal from the labor 
force does not imply that a person is unemployed. But, by the 
time the sixth year after graduation arrives, there is no statis- 
tically significant difference in non-labor force participation 
between the graduates of the academic and the other curricula. 

The partial regression coefficients for the sex variable 
show the expected relationships. For the first year after gradua- 
tion, there is no statistically significant difference between 
males and females. But in the sixth year the difference in non-labor 
force participation is significant at the .01 level. By the sixth 
year after graduation women most likely have time to get married 
and have small children. Thus, women are voluntarily out of the 
labor force 3.7 months more than are men in the sixth year after 
graduation. The bias due to the national income account measure 
of benefits used in this study which excludes household production 
from being included in gross national product should not lead one 
to conclude that household production is trivial in its impact 
on the economy or that efficiency in household production is not 
just as necessary as efficiency in market production. 

During the first year after graduation whites experience 
17.7 percentage points (2.1 mon^^.hs) less voluntary labor force 
withdrawal than nonwhites but in the sixth year after graduation, 
whites experience 9.4 percentage points (1.1 months) more voluntary 
labor force withdrawal than do nonwhites. The answer to this 
lies in the sex-race composition of the study sample. Most of 
the members of the sample are white and are women. These white 
women heavily enter the labor force during the first year after 
graduation and heavily withdraw over time as they marry and rear 
children. In short, there is residual interaction between the 
sex and race variable, so that the race variable is also partially 
measuring the effect of sex. 



F. Male and Female Graduates 

The discussions in Section C suggest that the sex variable 
has affected levels of earnings and employment among graduates. In 
fact, male and female students after graduation have different labor 
force experience, due to factors such as military training which is 



mainly limited to male graduates. The different sex composition 
among the five types of curricula may also effect the performance 
of graduates In the labor market and affect the differences 
between curricula. 

Due to the fact of Interaction between sex and other variables. 
It Is necessary to estimate earnings and employment equations 
separately In order to overcome this phenomenon. Tables 31 and 32 
present before-tax earnings of male and female graduates, and 
Tables 33 and 34 present employment of male and female graduates. 

Before-Tax Earnings . The sign and magnitude of regression 
coefficients for both male and female graduates are consistent 
except that the sign of marital status regressors In the male 
equations are different from the sign In the female equations. 

It Is now quite clear that the reason that single graduates 
earned more than married graduates. In the combined male and 
female equations. Table 26, Is due to the fact that married female 
graduates choose to stay outside of the labor market. Table 31 
shows that married male graduates earned more than single males, 
while Table 32 shows that married female graduates earned less than 
single female graduates. 

The reason that white graduates earned less during the 
six-year period, as shown In Table 26, Is due to the fact that 
married white female graduates choose to stay home and engage In 
household production while nonwhite females tend to stay In the 
labor market even after marriage. White male graduates still earned 
$135 per month more than nonwhite male graduates. 

Female vocational- technical graduates have the highest 
monthly earnings among five types of female graduates during the 
six-year period while male vocational-technical graduates have 
the second highest monthly earnings among male graduates during 
the six-year period. The absolute differences among the five 
types of male graduates are. In general, larger than the differences 
among female graduates. 

Employment . Tables 33 and 34 present the employment 
experiences of male and female graduates. Again, the sign and 
statistical significance of both male and female employment equations 
are consistent with the male and female earnings equations, respec- 
tively. During the first year after graduation, there were statisti- 
cally significant differences In employment among the five types of 
graduates, both male and female. Furthermore, academic graduates, 
both male and female, had shorter employment periods. However, 
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TABLE 31 

AVERAGE BEFORE TAX MONTHLY EARNINGS EXPERIENCE OF MALE 
NON-COLLEGE SENIOR HIGH SCHOOL GRADUATES, CITIES A, B, AND C, IN DOLLARS 



Variable 



Average in 
Six Years 



First Year After 
Graduation 



Sixth Year After 
Graduation 



b 


(s) 


b 


(s) 


b 


(s) 


-6 


(46) 


57 


(51) 


-54 


(54) 


63* 


(31) 


103** 


(34) 


56 


(36) 


15 


(28) 


58 


(31) 


15 


(32) 


43 


(23) 


77** 


(26) 


44 


(27) 


-2 


(20) 


18 


(22) 


-5 


(23) 


25 


(23) 


-44 


(26) 


93 ** 


(27) 


1.83* 


(0.76) 


1.95* 


(0.85) 


2.29* 


(0.89) 


136** 


(30) 


133** 


(33) 


125** 


(35) 


-80** 


(20) 


-46** 


(23) 


-88 ** 


(24) 


-63 


(85) 


-116 


(94) 


-140 


(99) 


-3.18 


(2.97) 


-3.06 


(3.30) 


-5.50* 


(3.47) 


322 




322 




322 




0.12 




0.10 




0.15 


(104) 


149 


(89) 


-21 


(98) 


218 


154 




171 




180 


(196) 


443 


(165) 


315 


(181) 


534 



Curriculum 

@ 

Academic 

Vocational-Academic 

Vocational-Comprehensive 

General 

Vocational-Technical 

Labor Market 

@ 

City k 
City B 
City C 

m 

White 

Marital Status 

@ 

Married 

Single 

Separated, Widowed, 
Divorced 

Father’s Education 



Number of Observations 
Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F-Ratio; 

All Variables 
Curriculum 
Labor Market 
Marital Status 



# 



5 . 20 ='* 

1.52 

0.68 

7.93** 



4.48** 

2.98* 

2.33* 

2.67** 



6.35** 

1.43 

7.42** 

6.98** 



Notes: 

* 

** 

b 

(s) 

# 



Significant at the .05 level. 

Significant at the .01 level. 

is the partial regression coefficient. 

is the standard error of the partial regression coefficient. 

This regressor of the variable enters into the intercept term. The other 
regressors of the variable are interpreted as deviations from this regressor. 
Adjusted for degrees of freedom. 
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TABLE 32 

AVERAGE BEFORE TAX MONTHLY EARNINGS EXPERIENCE OF FEMALE 
NON-COLLEGE SENIOR HIGH SCHOOL GRADUATES CITIES A, B, AND C, IN DOLLARS 





Average 


In 


First Year 


After 


Sixth Year 


After 


Variable 


Six Years 


Graduation 


Graduation 




b 


(s) 


b 


(s) 


b 


(s) 


Curriculum 














0 

Academic 














Vocational- Academic 


-15 


(14) 


5 


(13) 


-38 


(21) 


Vocational-Comprehensive 


13 


(12) 


39** 


(11) 


-10 


(18) 


General 


2 


(18) 


8 


(17) 


-16 


(27) 


Vocational-Technical 


34** 


(12) 


49** 


(11) 


36* 


(17) 


Labor Market 














@ 

City Pl 
City B 


0 


(8) 


-4 


(8) 


1 


(12) 


City C 


9 


(10) 


-16 


(9) 


32* 


(14) 


m 


1.95** (0.36) 


1.29** 


(0.34) 


2.13** 


(0.53) 


White 


22* 


(9) 


52** 


(8) 


-21 


(13) 


Marital Status 














Married 














Single 


78** 


(9) 


5 


(9) 


159** 


(14) 


Separated, Widowed, 














Divorced 


9 


(15) 


-24 


(14) 


-4 


(22) 


Father's Education 


-0.09 


(1.26) 


1.10 


(1.17) 


-1.05 


(1.83) 


Number of Observations 


933 




933 




933 




Coefficient of Determination 


0.10 




0.08 




0.15 




Intercept 


-10 


(43) 


17 


(40) 


-31 

1 O 1 


(62) 


Standard Error of Estimate 


125 




116 




lol 




Mean of Dependent Variable 


250 


(131) 


237 


(121) 


216 


(197) 


F-Ratlo: 














All Variables 


10.41** 


8.93** 




17 . 09** 




Curriculum 


3.71** 


6.57** 




4 . 93** 




Labor Market 


0.45 




1.66* 




2.48** 




Marital Status 


47.68** 


0.41 




95.17** 





Notes: 

* Significant at the .05 level. 

** Significant at the .01 level. 

b Is the partial regression coefficient. 

(s) Is the standard error of the partial regression coefficient. 

@ This regressor of the variable enters Into the Intercept term. The other 
regressors of the variable are Interpreted as deviations from this regressor, 
y/ Adjusted for degrees of freedom. 
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TABLE 33 

PERCENT OF TIME EMPLOYED FOR MALE NON-COLLEGE SENIOR 
HIGH SCHOOL GRADUATES, CITIES A, B, AND C, IN PERCENTAGE POINTS 



Variable 


Average in 
Six Years 


First Year After 
Graduation 


Sixth Year After 
Graduation 


b 


(s) 


b 


(s) 


b 


(s) 


Curriculum 














0 

Academic 

Vocat ional-Academic 

Vocational-Comprehensive 

General 

Vocational-Technical 


-2.4 

5.1 

1.3 

2.4 


(4.0) 
(2.7) 
(2.4) 

(2.0) 


28.4** 

14.5** 

8.7* 

12.3** 


(8.0) 

(5.4) 

(4.9) 

(4.1) 


-9.6* 

1.5 

-1.4 

1.1 


(4.5) 

(3.0) 

(2.7) 

(2.3) 


Labor Market 














0 

City Pl 
City B 
City C 


-0.8 

-3.1** 


(1.7) 

(2.1) 


2.6 

-4.1 


(3.4) 

(4.0) 


1.8 

2.2 


(1.9) 

(2.3) 


m 


0.17** 


(0.06) 


0.26* 


(0.13) 


0.20** 


(0.07) 


White 


2.8 


(2.6) 


12.6* 


(5.3) 


-0.7 


(3.0) 


Marital Status 














0 

Married 

Single 

Separated , Widowed , 
Divorced 


-1.6 

-3.6 


(1.8) 

(7.4) 


-1.0** 

1.6** 


(3.6) 

(14.9) 


-2.0 

-5.2 


(2.0) 

(8.4) 


Father's Education 


-0.68** 


(0.25) 


-1.17* 


(0.52) 


-0.59* 


(0.29) 


Number of Observations 
Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F-Ratio s 

All Variables 
Curriculum 
Labor Market 
Marital Status 


322 

0.16 

77.2 

13.5 

92.1 

6.61** 

1.22 

1.17 

0.85 


(7.8) 

(14.7) 


322 

0.18 

45.4 

27.0 

82.7 

7.85** 

4.80** 

1.09 

2.46** 


(15.6) 

(30.1) 


322 

0.15 

81.3 
15.1 

96.4 

6.25** 

1.61* 

0.70 

0.64 


(8.7) 

(16.5) 



Notes : 
* 

** 

b 

(s) 

0 

# 



Significant at the .05 level. 

Significant at the .01 level. 

is the partial regression coefficient. 

is the standard error of the partial regression coefficient. 

This regressor of the variable enters into the intercept term. The other 
regressors of the variable are interpreted as deviations from this regressor. 
Adjusted for degrees of freedom. 
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TABLE 34 



PERCENT OF TIME EMPLOYED FOR FEMALE NON-COLLEGE 
SENIOR HIGH SCHOOL GRADUATES, CITIES A, B, AND C, IN PERCENTAGE POINTS 



Variable 


Average in 
Six Years 


First Year After 
Graduation 


Sixth Year After 
Graduation 


b 


(8) 


b 


(s) 


b 


(s) 


Curriculum 














@ 

Academic 














Vocational-Academic 


5.9 


(3.2) 


21.1** 


(3.8) 


17.8** 


(5.0) 


Vocational-Comprehensive 


7.5** 


(2.7) 


17.4** 


(3.2) 


-1.1 


(4.2) 


General 


5.1 


(4.0) 


10.2* 


(4.8) 


-4.2 


(6.3) 


Vocational-Technical 


8.7** 


(2.5) 


20.0** 


(3.0) 


12.5** 


(4.0) 


Labor Market 














City A® 














City B 


6.3** 


(1.8) 


0.9* 


(2.2) 


-9.5** 


(2.8) 


City C 


1.8 


(2.1) 


-9.4* 


(2.6) 


-8.0* 


(3.4) 


Ifi 


0.34** 


(0.08) 


0.14 


(0.09) 


0.11 


(0.12) 


White 


-4.6* 


(1.9) 


15.4** 


(2.3) 


-11.7** 


(3.0) 


Marital Status 














Married® 














Single 


14.2** 


(2.0) 


3.4 


(2.4) 


56.9** 


(3.2) 


Separated, Widowed, 














Divorced 


-11.8** 


(3.3) 


-17.2** 


(4.0) 


-10.7* 


(5 . 2) 


Father's Education 


-0.58* 


(0.27) 


2.21** 


(0.33) 


1.25** 


(0.43) 


Number of Observations 


933 




933 




933 




Coefficient of Determination 


0.09 




0.20 




0.33 




Intercept 


34.8 


(9.3) 


15.9 


(11.2) 


29.2 


(14.7) 


Standard Error of Estimate 


27.3 




32.6 




42.9 




Mean of Dependent Variable 


72.9 


(28.6) 


80.5 


(36.6) 


57.2 


(52.9) 


F-Ratio : 














All Variables 


9.31** 


22.93** 




44.90** 




Curriculum 


3.52* 




16.40** 




6.73** 




Labor Market 


6.28** 


7.07** 




7.92** 




Marital Status 


54.76** 


3.29** 




99.74** 





Notes : 

* Significant at the .05 level. 

** Significant at the .01 level. 

b is the partial regression coefficient. 

(s) is the standard error of the partial regression coefficient. 

@ This regressor of the variable enters into the intercept term. The other regressors 
of the variable are interpreted as deviations from this regressor. 

# Adjusted for degrees of freedom. 
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during the sixth year after graduation, academic graduates were not 
uniformly employed less time than other types of graduates. The 
absolute differences in employment period among the five types of 
male graduates during the sixth year period are much less than 
the differences among female graduates. It is conceivable that 
the marriage factor explains the differences. The coefficients 
of the marital status regressors further support the explanation 
of earning differences between male and female graduates, that is, 
single females have more time employed than married females, while 
there is no difference in time employed between single males and 

married males. 

There are two important variables related to the sex^ 
variable that have so far not been included in the model. Military 
experience is related to male graduate civilian labor force 
participation and voluntary withdrawal from the labor force due to 
xnaj^j^xage is related to female graduates. The military training^ 
variable was included in the male graduate equation. Both earnings 
and employment equations show that military training does not have 
a statistically significant effect on the dependent variables. In 
part, this is due to the fact that the time spent in the military 
was excluded when earnings and employment were coded. This coding 
procedure controlled for military experience to a large degree. 

Some female graduates tend to be voluntarily not in the 
labor force after marriage while some are not. This information 
about voluntary non-labor force participation is very necessary 
to explain the differences in labor market performance among 
female graduates toward the later part of the period after gradua- 
tion. 

Tables XIII and XIV of Appendix V show the regression 
results of female graduates excluding the voluntary not in the 
labor force samples. Earnings and employment of female vocational- 
technical graduates are still higher compared to academic graduates 
and are statistically significant. The results are consistent 
with the findings in Tables 32 and 34. 



G. White and Nonwhite Graduates 



Due to the fact of interaction between race and other 
socio-economic variables, it is necessary to estimate earnings 
and employment equations separately on the basis of ^^ace. Tables 
35 and 36 present before tax earnings of white and nonwhite 
graduates, and Tables 37 and 38 present employment of white and 
nonwhite female graduates. 
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TABLE 35 

AVERAGE BEFORE TAX MONTHLY EARNINGS EXPERIENCES OF WHITE 
NON-COLLEGE SENIOR HIGH SCHOOL GRADUATES, CITIES A, B, AND C, IN DOLLARS 



Average in First Year After Sixth Year After 

Variable Six Years Graduation Gradu ation 

b (s) b (s) b (s) 



Curriculum 



. 0 

Academic 

Vocational-Academic 

Vocational-Comprehensive 

General 

Vocational-Technical 



54* * 


(24) 


56* 


(23) 


46 


(33) 


42** 


(14) 


68** 


(13) 


26 


(19) 


18 


(17) 


35* 


(16) 


11 


(23) 


47** 


(12) 


67** 


(11) 


50** 


(16) 



Labor Market 



City A 
City B 
City C 

Male 

la 

Marital Status 
@ 

Married 

Single 

Separated, Widowed, 
Divorced 

Father's Education 



Number of Observations . 

Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F-Ratio : 

All Variables 
Curriculum 
Labor Market 
Marital Status 



-2 


(11) 


6 


(10) 


-8 


(15) 


10 


(11) 


-26 


(11) 


48** 


(15) 


210** 


(10) 


86** 


(9) 


346** 


(14) 


1.26** 


(0.39) 


1.15** 


(0.37) 


1.58** 


(0.54) 



46** 


(11) 


-9 


(10) 


122** 


(15) 


30 


(50) 


-16 


(47) 


71 


(68) 


0.28 


(1.49) 


-0.08 


(1.42) 


-0.18 


(2.04) 


1,099 




1,099 




1,099 




0.31 




0.10 




0.41 




73 


(47) 


84 


(45) 


-20 


(64) 


140 




133 




191 




309 


(168) 


272 


(140) 


300 


(249) 


45.02** 


11.93** 




70.53** 




4.63** 


10.34** 




2.72** 




0.58 




4.44** 




6.48** 




9.43 




0.44 




35.24** 





Notes : 

* Significant at the .05 level. 

** Significant at the .01 level. 

b is the partial regression coefficient. 

(s) is the standard error of the partial regression coefficient. 

0 This regressor of the variable enters into the intercept term. The other 
regressors of the variable are interpreted as deviations from this regressor. 

# Adjusted for degrees of freedom. 
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TABLE 36 



AVERAGE BEEGRE TAX MONTHLY EARNINGS EXPERIENCES OF NONWHITE NON-COLLEGE 
SENIOR HIGH SCHOOL GRADUATES, CITIES A, B, AND C, IN DOLLARS 



Variable 



Average In 
Six Years 



First Year After 
Graduation 



Sixth Year After 
Graduation 





b 


(s) 


b 


(s) 


b 


(s) 


Curriculum 














@ 

Academic 

Vocational-Academic 

Vocational-Comprehensive 

General 

Vocational-Technical 


45 
-9 
-2 

46 


(58) 

(28) 

(40) 

(26) 


25 

-15 

-.17 

20 


(65) 

(32) 

(45) 

(29) 


110 

6 

36 

91* 


(82) 

(40) 

(56) 

(36) 


Labor Market 














@ 

City ii 
City B 
City C 


-3 

12 


(21) 

(25) 


-45 

23 


(24) 

(27) 


52 

46 


(30) 

(34) 


Male 


116** 


(22) 


36 


(25) 


173* 


(31) 


m 


2.60** 


(0.70) 


0.69 


(0.78) 


2.83** 


(0.! 


Marital Status 














@ 

Married 

Single 


56** 


(18) 


-9 


(20) 


90** 


(25) 


Separated, Widowed, 
Divorced 


-63 


(77) 


-140 


(86) 


-58 


(109) 



Father’s Education 

Number of Observations 
Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F— Ratio • 

All Variables 
Curriculum 
Labor Market 
Marital Status 



-1.33 (2.86) -2.46 



156 
0.25 
-71 
104 
234 

5.41** 

2 . 22 ** 

0.16 

5.55** 



(80) 

( 120 ) 



156 
0.04 
120 
116 
158 

1.44 

0.72 

1 . 86 * 

1.35 



(3.19) 

(89) 
(118) 



1.31 

156 
0.27 
-138 
147 
286 

5.93** 

2.99** 

1 . 88 * 

6.78** 



(4.02) 

( 112 ) 

(171) 



Notes : 
* 

** 

b 

(s) 

@ 

# 



Significant at the .05 level. 

Significant at the .01 level. 

is the partial regression coefficient. 

is the standard error of the partial regression coefficient. 

This reeressor of the variable enters into the intercept term. The other 
Sgressors of the variable are interpreted as deviations from this regressor. 
Adjust^ for degrees of freedom. 



TABLE 37 

PERCENT OF TIME EMPLOYED FOR WHITE NON-COLLEGE SENIOR HIGH 
SCHOOL GRADUATES, CITIES, A, B, AND C, IN PERCENTAGE POINTS 



I 



$ 



I 



I 



i 

I 



I 



r 



'■ 



Variable 


Average In 


First Year After 


Sixth Year 


After 


Six 


Years 


Graduation 


Graduation 




b 


(8) 


b 


(8) 


b 


(8) 


Curriculum 














0 

Academic 














Vocational-Academic 


8.5* 


(4.1) 


9.8* 


(4.6) 


10.2 


(6.7) 


Vocational-Comprehensive 


6.8** 


(2.3) 


15.0** 


(2.6) 


4.3 


(3.8) 


General 


2.4 


(2.8) 


7.9* 


(3.2) 


0.1 


(4.6) 


Vo catlonal-Techn leal 


8.0** 


(2.0) 


15.5** 


(2.3) 


9.9** 


(3.3) 


Labor Market 














City fP 














City B 


-2.1 


(1.8) 


0.3 


(2.1) 


-1.0 


(3.0) 


City C 


-3.8* 


(1.9) 


-9.7** 


(2.1) 


1.5 


(3.1) 


Male 


19.7** 


(1.7) 


1.4 


(1.9) 


42.5** 


(2.7) 


la 


0.11 


(0.06) 


0.19* 


(0.07) 


0.15 


(0.10) 


Marital Status 














Married® 














Single 

Separated, Widowed, 


15** 


(1.8) 


-3.8 


(2.0) 


35.6** 


(3.0) 


Divorced 


5.8 


(8.5) 


-16.8 


(9.5) 


19.9 


(13.7) 


Father's Education 


0.01 


(0.25) 


-0.32 


(0.28) 


0.t)l 


(0.41) 


Number of Observations 


1,099 




1,099 




;.099 




Coefficient of Determination// 0.18 




0.08 




0.28 




Intercept 


53.6 


(8.0) 


57.2 


(8.9) 


24.5 


(13.0) 


Standard Error of Estimate 


23.7 




26.6 




38.6 




Mean of Dependent Variable 
F-Ratio : 


78.4 


(26.1) 


82.9 


(27.6) 


65.3 


(35.3) 


All Variables 


22.09** 




8.63** 




39.18** 




Curriculum 


4.66** 




13.28** 




3.16** 




Labor Market 


2.08 




12.16 




0.26 




Marital Status 


34.93** 




3.31** 




73.27** 





Notes: 

* Significant at the .05 level. 

Significant at the .01 level, 
is the partial regression coefficient. 

is the standard error of the partial regression coefficient. 

This regressor of the variable enters into the Intercept term. The other 
regressors of the variable are Interpreted as deviations from this regressor. 
Adjusted for degrees of freedom. 
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TABLE 38 



PERCENT OF TIME EMPLOYED BY NONWHITE NON-COLLEGE SENIOR HIGH SCHOOL 
PERCENT^^T^E^E^ CITIES A. B. AND C. IN PERCENTAGE POINTS 



Average In 
Six Years 



First Year After 
Graduation 



Sixth Year After 
Graduation 




Curriculum 







Academic 
Vocational-Academic 
Vocational-Comprehensive 

General 

Vocational-Technical 



Labor Market 



City A 
City B 
City C 



19.9 

-3.0 

8.0 

5.5 


(13.6) 

(6.6) 

(9.4) 

(6.0) 


18.8 

2.5 

2.3 

5.0 


(21.0) 

(10.2) 

(14.5) 

(9.4) 


25.5 

-1.0 

10.9 

12.4 


(19.2) 
(9.3) 

(13.2) 
(8.5) 


4.8 

-11.2 


(5.0) 

(5.7) 


-10.2 

-16.9* 


(7.7) 

(8.9) 


17.7* 

-1.4 


(7.0) 

(8.1) 



Male 



la 



21 . 8 ** 

0.27 



(5.2) 

(0.16) 



12.6 

-0.18 



( 8 . 0 ) 

(0.25) 



25.8** 

0.29 



(7.3) 

(0.23) 



Marital Status 



@ 

Married 

Single 


16.8** 


(4.2) 


2.2 


(6.4) 


27.3** 


(5.9) 


Separated, Widowed, 
Divorced 


-33.7 


(18.0) 


-68.2* 


(27.9) 


-19.7 


(25.4) 


Father’s Education 


-1.16 


(0.66) 


-1.84 


(1.03) 


-0.03 


(0.94) 



Number of Observations 
Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F-Ratio; 

All Variables 
Curriculum 
Labor Market 
Marital Status 



156 

0.23 

44.4 

24.4 
73.8 



(18.7) 

(27.7) 



156 
0.06 

94.6 

37.7 
62.0 



(28.9) 

(38.4) 



156 
0.02 
23.8 
34.4 
78.7 



(26.4) 

(38.3) 



5.50** 

1.37 

3.13** 

10 . 68 ** 



1.56* 

0.23 

2.16** 

3.14** 



4.36** 

1.42 

3.58** 

11.57** 



* Significant at the .05 level. 

Significant at the .01 level, 
is the partial regression coefficient. 

is the standard error of the partial regression coefficient. 

This reeressor of the variable enters into the intercept term, ^e other 
regresses of the variable are interpreted as deviations from this regresso . 

Adjusted for degrees of freedom. 
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Before-Tax Earnings . There is a distinct difference between 
the earnings equations of white and nonwhite graduates. Statistically, 
there are fewer significant independent variables to explain the 
variations of nonwhite graduate earnings and employment than there 
are for the equation of white graduates. Nonwhite vocational-technical 
graduates do not earn more than nonwhite academic graduates except 
during the sixth year period. 

On the contrary, white vocational-technical graduates earn 
more than white academic graduates throughout the whole six-year 
period. White male graduates earn much more than white females 
and the difference is consistently higher than the differences 
between nonwhite male and nonwhite females. In other words, 
nonwhite male graduates do not have as much advantage as white 
male graduates have over their respective female counterparts in 
the labor market. 
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Employment . Equations of white graduates indicate the 
variable for curriculum is statistically significant, while 
equations of nonwhite graduates show the curriculum variable is 
not statistically significant. These results imply that there is 
no difference in employment in terms of type of curriculum for 
a nonwhite graduate. For the study sample, this implies that 
employment opportunities are equally good (or equally unfavorable) 
for nonwhites regardless of curriculum. It also implies that 
the state of being nonwhite, in conjunction with the other 
variables in the model, overrides the possible differential positive 
effects of the curriculum variable. 



I 



H. Vocational-Technical High School Graduates 

Within the vocational-technical curriculum, we have classified 
12 specialized courses in which graduates have majored. These 
are commercial, food service, building trades, mechanical and repair, 
tool design, wood working, electrical and electronics, agriculture 
and horticulture, other professional and semi-skilled, distributive 
education, personal services, and clothing and fabrics. It is 
worthwhile to evaluate a graduate* s labor market performance within 
the vocational-technical curriculum and to measure the differences 
of earnings and employment due to the courses that graduates have 
specialized in. 

Tables 39 and 40 present empirical estimates of earnings 
and employment of vocational- technical graduates by course area. 

Under the course category, the dummy regressor of commercial is 
omitted and its value has entered into the intercept term. In 
interpreting the results, it is important to remember that high 
proportions of females enroll in this course area. 
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TABLE 39 



AVERAGE BEFORE TAX MONTHLY EARNINGS EXPERIENCES OF NON-COLLEGE 
VOCATIONAL-TECHNICAL SENIOR HIGH SCHOOL GRADUATES, CITIES A, B, AND C, IN DOLLARS 



VarlAble 



Average in 
Six Years 



First Year After 
Graduation 



Sixth Year After 
Graduation 



Courses 






Commercial 
Food Service 

Building Trades Occupations 
Mechanical and Repair 
Tool Design 

Hood Working Occupations 
Electrical and Electronics 
Agriculture and Horticulture 
Professional Occupations 
Distributive Education 
Personal Services 
Clothing and Fabrics 



Labor Market 

.0 



City ii- 
City 3 
City C 



Male 



White 



Marital Status 



Married 
Single 

Separated, Widowed 
Divorced 



Father's Education 



Number of Observations 
Coefficient of Determination 
Intercept 

Standard Error of Estimate 
Mean of Dependent Variable 
F-Ratlo: 

All Variables 
Curriculum 
Labor Market 
Marital Status 



# 



b 


( s ) 


b 


-21 


( 44 ) 


-70 


-87 


( 76 ) 


-36 


4 


( 38 ) 


-58 


98 * 


( 38 ) 


94 ** 


51 


( 52 ) 


-21 


8 


( 40 ) 


-0 


34 


( 103 ) 


-108 


26 


( 28 ) 


-30 


-49 


( 64 ) 


3 


- 85 ** 


( 33 ) 


- 75 * 


-23 


( 44 ) 


11 


-3 


( 15 . 31 ) 


-9 


6 


( 14 . 82 ) 


- 33 * 


164 ** 


( 25 . 95 ) 


76 ** 


1.03 


( 0 . 61 ) 


1 . 13 * 


40 * 


( 18 . 70 ) 


91 . 20 ** 


51 ** 


( 14 . 47 ) 


-10 


119 


( 99 . 62 ) 


46 


3.11 


( 2 . 19 ) 


1.65 


565 




565 


0.29 




0.16 


85 


( 66 ) 


60 


140 




131 


310 


( 165 ) 


268 



( s ) 



( s ) 



( 41 ) 

( 71 ) 

( 36 ) 

( 36 ) 
( 48 ) 

( 37 ) 
( 96 ) 
( 26 ) 
( 60 ) 
( 31 ) 
( 41 ) 



-16 

-166 

45 

110 * 

69 

8 

140 

79 

-71 

- 84 * 

-49 



( 59 ) 

( 101 ) 

( 51 ) 

( 52 ) 
( 69 ) 

( 53 ) 
( 138 ) 

( 37 ) 

( 85 ) 

( 44 ) 

( 59 ) 



( 14 ) 


4 


( 20 ) 


( 14 ) 


45 * 


( 20 ) 


( 24 ) 


273 ** 


( 35 ) 


( 0 . 57 ) 


0.53 


( 0 .{ 


( 18 ) 


-28 


( 25 ) 


( 14 ) 


123 ** 


( 19 ) 


( 93 ) 


232 


( 133 ) 


( 2 . 06 ) 


5 . 75 * 


( 2 . 



( 62 ) 

( 142 ) 



0.38 

114 

187 

317 



( 88 ) 

( 235 ) 



12 . 59 ** 

1 . 83 * 

0.17 

6 . 74 ** 



6 . 22 ** 

2 . 64 ** 

2 . 94 ** 

0.39 



18 . 38 ** 

1.44 

2 . 91 ** 

21 . 43 ** 



Motes I 
* 

** 

b 

(s) 

@ 



Significant at the .05 level. 

Significant at the .01 level. 

is the partial regression coefficient. * 

is the standard error of the partial regression coefficient. 

This regressor of the variable eaters into the Intercept ym. Bie oth er 
regressors of the variable are interpreted as deviations from this regressor 

Adjusted for degrees of freedom. 



162 













TABLE 40 



PERCENT OF TIME EMPLOYED FOR NON-COLLEGE VOCATIONAL-TECHNICAL SENIOR 
HIGH SCHOOL GRADUATES, CITIES A, B, AND C, IN PERCENTAGE POINTS 



Variable 


Average in 
Six Years 


First Year After 
Graduation 


Sixth Year After 
Graduation 




b 


(s) 


b 


(s) 


b 


(s) 


Courses 














@ 

•Commercial 


Food Service 


-5.8 


(7.3) 


-13.6 


(8.3) 


-4.4 


(11.8) 


Building Trades Occupations 


-3.3 


(12.6) 


15.5 


(14.2) 


-18.6 


(20.4) 


Mechanical and Repair 


-2.2 


(6.4) 


-8.4 


(7.2) 


2.2 


(10.3) 


Tool Design 


1.4 


(6.5) 


0.3 


(7.3) 


8.2 


(10.5) 


Wood Working Occupations 


2.7 


(8.6) 


-7.8 


(9.7) 


9.0 


(13.9) 


Electrical and Electronics 


2.8 


(6.6) 


-6.8 


(7.5) 


1.9 


(10.7) 


Agriculture and Horticulture 


4.5 


(17.2) 


-18.5 


(19.3) 


-0.8 


(27.7) 


Professional Occupations 


-2.4 


(4.6) 


-4.6 


(5.2) 


5.9 


(7.4) 


Distributive Education 


-6.0 


(10.6) 


16.2 


(11.9) 


-22.1 


(17.1) 


Personal Services 


-10.8 


(5.5) 


-4.4 


(6.2) 


-0.2 


(8.8) 


Clothing and Fabrics 


-8.8 


(7.4) 


6.5 


(8.3) 


-21.6 


(11.9) 


Labor Market 














@ 

City a'- 


City B 


-2.4 


(2.6) 


-3.0 


(2.9) 


1.8 


(4.1) 


City C 


-6.0* 


(2.5) 


-14.0* 


(2.8) 


0.3 


(4.0) 


Male 


17.3** 


(4.3) 


4.0 


(4.9) 


31.5** 


(7.0) 


la 


0.10 


(0.10) 


0.21 


(0.11) 


-0.17 


(0.16) 


White 


3.4 


(3.1) 


20.4** 


(3.5) 


-13.8** 


(5.0) 


Marital Status 














@ 

Married^ 


Single 


15.4** 


(3.4) 


-5.1 


(2.7) 


34.0** 


(3.9) 


Separated, Widowed 
Divorced 


24.4 


(16.6) 


4.8 


(18.7) 


46.0 


(26.8) 


Father's Education 


0.50 


(0.36) 


-0.07 


(0.41) 


0.91 


(0.59) 


Number of Observations 
Coefficient of Determination 
Intercept 


565 

0.17 

66.7 


(11.0) 


565 

0.13 

50.8 


(12.4) 


565 

0.25 

75.8 


(17.8) 


Standard Error of Estimate 
Mean of Dependent Variable 


23.4 

79.8 


(25.4) 


26.3 

83.3 


(27.9) 


37.8 

71.7 


(43.2) 


F-Ratlo: 

All Variables 
Currlculiim 
Labor Market 
Marital Status 


6.30** 

0.59 

3.00** 

21.10** 




4.69** 
1.01 
13.45** 
1.82 * 




10.23** 

0.71 

0.09 

39.00** 





'I 



! 3 



Notes: 

* Significant at the .05 level. 

Significant at the .01 level, 
is the partial regression coefficient. 

is the standard error of the partial regression coefficient. 

This regressor of the variable enters into the Intercept term. The other 
regressors of the variable are Interpreted as deviations from this regressor . 
Adjusted for degrees of freedom. 
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Before-Tax Earnings . Among these specialized courses, 
only the differences between commercial vis-a-vis tool design 
and personal services are statistically significant. The 
coefficients of these two dummy regressors indicate that tool 
design graduates earned $98 per month more than commercial 
graduates during the six-year period after graduation. In 
fact, relative to the commercial course area, tool design 
graduates earned more than most of the other graduates in 
the vocational- technical curriculum. On the other hand, 
personal services graduates have earned $85 per month less 
than commercial graduates during the six-year period after 
graduation. In fact, personal services graduates have 
earned less than most of the other graduates in the vocational" 
technical curriculum. 

Table 39 shows that the earnings differences classified 
according to courses are statistically significant at the .01 
level during the first year after graduation, but this classi- 
fication is not statistically significant for the sixth year 
after graduation. The differences in the statistics show that 
the effect on earnings of training in specific courses tends 
to decline as years go by. This phenomenon is consistent with 
results among the differences in the five curricula as shown in 
Table 26. 

T^mployment . The employment experiences of vocational- 
technical graduates are shown in Table ^0. Statistically, 
there are no differences among specialized courses that graduates 
have majored in. Furthermore, the classification of specialized 
courses are also not statistically significant. 

Male and F emale Vocational-Technical Graduates . There 
are certain vocational-technical courses desighed for male students 
while others are designed for female students. Therefore it is 
meaningful to separate male and female vocational-technical 
graduates and estimate their respectivei labor market performances. 
Tables XV to XVIII of Appendix V present earnings and employment 
experiences of male and female vocational— technical graduates. 

Am ong male vocational-technical graduates, only earnings of tool 
design graduates are statistically significantly higher than other 
vocational-technical male graduates. Among female graduates, 
only earnings of personal services graduates are statistically 
significantly lower than other vocational— technical female 
graduates. As far as amount of time employed is concerned, the 
variable of specialized courses is not statistically significant 
in either the male or the female vocational-technical graduate 
equations. 
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I. Summary 



Earnings and employment are chosen as measurable economic 
indices of non-college senior high school graduates* labor 
xnarket performance. In order to estimate the net effect of a 
graduate's curriculum on his labor market performance, it is 
necessary to control for differences in socio-demographic 
variables among the graduates. 



The statistical findings show that vocational— technical 
graduates have earned more and been employed for a longer period 
than academic graduates during the six years after graduation. 

The differences are statistically significant. Further examination 
by sex interaction and race interaction results still indicate 
that vocational— technical graduates hnve better labor market 
performance than academic graduates. 

Within the curriculum of vocational-technical graduates, 
there is no difference in employment by specific course. But 
in terms of earnings relative to the commercial course, tool 
design has higher earnings than other course areas while personal 
services has lower earnings. This finding continues to be the 
case for separate analysis of males and females. 







CHAPTER IX 



VOCATIONAL-TECHNICAL EDUCATION AS AN INVESTMENT 



A. Introduction 

The qualifications to the economic analysis of vocational- 
technical and other types of education are discussed in Chapter III. 

The specific qualifications to the investment criteria are discuissed 
in Chapter IV. Given these qualifications, it is possible to analyze 
vocational-technical education in terms of its value as an investment 
in the human agent. Chapter VII presents the necessary cost data to 
make an economic comparison between graduates from the vocational- 
technical curriculum and graduates from the curricula of comprehensive 
senior high schools for Cities A and C. The cost data for City B are 
inadequate for the purpose at hand. Except for one or two skill areas 
earnings differentials between vocational-technical and comprehensive 
senior high school graduates for matched skill areas are not 
statistically significant. No investment analysis by skill will be 
performed, therefore Appendix V, Tables XIX, XX and XXI show estimated 

benefit equations by skill. 

Caution should be used in the interpretation of these measures 
of monetary return. Not only are the monetary measures an Incomplete 
index of social costs and benefits, but the measured monetary costs 
and benefits themselves are Incomplete. 



B. Costs 

The length of training for senior high school students for all 
curricula is three years. However, four cohorts of graduates exist 
June and January, 1959 and 1960. To simplify the analysis the 
assumption was made that graduates in the sample all undertook their 
training during the 1957-58, 1958-59 and 1959-60 school years and were 



o 



166 









June graduates. The justification for lumping the period of training 
Into one specific period lies In the fact that variables to account 
for time of graduation In the benefit equations were not statistically 
significant. 

For City A the school district contains comprehensive and 
vocatlonal-teclmlcal senior high schools. Marginal costs per student 
In average dally attendance were estimated for each of these types 
of school. Vocational-academic graduates In City A graduated from 
vocational- technical high schools. For City C, the school district 
contains vocational-technical, vocational-academic and comprehensive 
senior high schools. Cost data for the vocational-technical and 
vocational-academic senior high schools were combined to estimate a 
single total cost and average cost function. A separate total and 
average cost function was estimated for the comprehensive senior 
high schools of City C. Unlike City A, In City C It Is possible 
for students to major In any curriculum In any senior high school In 
the school district though the majority of students In the academic, 
general and vocational-comprehensive curricula come from the 
comprehensive senior high schools and the majority of vocational- 
technical and vocational-academic graduates come from their respective 
senior high schools. Nevertheless, due to this fact, some bias does 
exist In the cost data for City C which Is not present In the cost 
data for City A. Different proportions of academic and vocational- 
technical students In the comprehensive schools will obviously bias 
the cost estimates, however. The direction of this bias Is not known 
because the varying proportions for each school are not known. Finally, 
for each type of senior high school, the 10th, 11th, and 12th grades 
are all combined. If the average costs among the grades are different, 
the simplifying assumption above will Impart a bias to the rates of 
return and other Investment criteria herein. 






Given these caveats. Table 41 presents the estimated cost and 
benefit streams for the study sample, based on current total costs. 

For the comprehensive senior high schools of City A, marginal costs 
based on a linear approximation are $304 for the pooled fiscal years 
of 1956-60. For vocational-technical schools In the same city 
marginal costs based on a linear approximation are $464. Thus, the 
undiscounted differences In marginal costs are $160. The respective 
figures for City C are $270, $386 and $116. The estimated costs are 
deflated with 1956 as the base. The pooled equation for the fiscal 
years 1956-60 Is used to measure marginal costs over the 1957-60 years 
since It Is felt that the underlying production function and, thus, 
cost function, has not changed significantly over this time period. 
Thus, the estimated marginal costs for the separate years are assumed 
to represent variations about the mean value as represented by the 
pooled equation. These annually fluctutatlng values are not felt, 
therefore, to be the most appropriate measures of the actual marginal 
cost underlying the relationship. 



167 

















C. Benefits 



Benefits are based on the regression results shown in Table 
42 and summarized in Table 41 for Cities A, B and C, respectively. Of 
course, since appropriate cost data are not available' for City B, an 
investment evaluation cannot be done for this city. For City A (Table 
42) , the partial regress5»on coefficient for the graduates of the 
vocational-technical curriculum shows that over the 1961-66 period 
vocational-technical graduates earned an average of $29 per month or 
$343 more on the average per year than the graduates from the three 
curricula of the comprehensive senior high school. The respective 
estimates for City C (Table 44) are $54 and $643. These estimated 
values are summarized in Table 41. They are represented only for 
the six— year period following graduation for two reasons. First, 
the period is limited to six years since the benefit streams of the 
graduates from the curricula of the two types of senior high school 
tend to converge, though not- necessarily intersect, at or about the 
sixth year after graduation. Secondly, the labor market information 
for the sample does not extend beyond six years after graduation. 



D. The Investment Return ; Total Current Costs 

Several investment criteria have been used to represent measures 
of the investment return to vocational-technical education. Given the 
qualifications the real world imposes on each of these as pointed out 
in Chapter IV, none of these is necessarily preferred over the other as 
decision criteria. Table 43 displays these. 

The ratio of discounted marginal benefit difference to 
discounted marginal cost difference has been computed between vocational 
technical graduates and the graduates of comprehensive senior high 
schools. Fisher’s rate of return has been computed. Given the way 
in which the benefit data have been estimated, these two measures are 
most correct. In addition, however, net present values, the benefit- 
cost ratio and the internal rate of return have been computed based 
on assumptions specified below. The relevant equations for all these 
criteria are in Chapter IV. 



1. If the two benefit streams actually intersect, then the 
existence of multiple rates of return is a possibility. If they 
converge asymtotically , then only one rate of return is possible for 
this data set. Given the data, it has not been possible to determine 
which of these two situations is the actual one. 
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TABLE 42 



AVERAGE MONTHLY BEFORE TAX EARNINGS DIFFERENTIALS FOR GRADUATES OF THE 
VOCATIONAL-TECHNICAL SENIOR HIGH SCHOOLS VIS-A-VIS COMPREHENSIVE SENIOR 
HIGH SCHOOLS, CITIES A, B, AND C, IN DOLLARS 



City and 
Curriculum^ 




Wrat Year After Graduation 


Sixth Year After 


Graduation 


b 

(s> 


I 

(8) 


SEE 


F P 


b 

(8) 


I 

(8) 


SEE 


F IP 


b 

(s) 


I 

(8) 


SEE 


F 


R^ 


Citv a2 N = 649 




-25 

(50) 


131 


3.24* .32* 




49 

(49) 


130 


3.44* 


.14** 


LL 


-127 

(70) 


184 


3.45* 


.39** 


Vocational- 


19 








-4 




















Academic 


(34) 








(33) 










An* 










Vocational- 


29* 








29** 










ii\ 










Technical 


(11) 








(11) 










(lo) 








.44** 


Citv B N - 313 


49 

(78) 


142 


.30** 


18 

C15) 


87 

(72) 


132 


—— 


.18** 


AO 


-40 

(94) 
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Vocational- 

Technical^ 


21 

(17) 
















C2Q)* 






2.89 


.37** 


Citv C N » 293 




144 

(85) 


144 


4.74** .28** 




30 

(82) 


138 


5.02** 


.07** 




274 

(123) 


207 


Vocational- 


76* 








56 










7o 










Academic 

Vocational- 


(32) 

54** 






(30) 

58** 








63* 










Technical 


(19) 





























Notes: , ^ 

* Significant at the .05 level of significance. 

Significant at the .01 level of significance, 
is the partial regression coefficient. 

is the standard error of the partial regression coefficient, 
is the intercept, 
is the number of observations. 

Is the “sM“tt“”ot°th?v4«l^l^ and vocational-technical curricula, 

is the coefficient of determination adjusted for degrees of freedom. 

^In addition to the variables shown, each regression equation includes the sex, race, IQ, 
marital status, and father’s education. 

^The partial regression coefficients are interpreted as f 

experience of the graduates of the comprehensive senior high school. 



** 

b 

(s) 

I 

N 

SEE 

F 

r2 



^No vocational-academic curriculum for City B. 
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TABLE 43 



ESTIMATED MEASURES OF NET INVESTMENT BENEFIT BASED ON TOTAL CURRENT COST FOR THE VOCATIONAL-TECHNICAL 
VIS-A-VIS THE COMPREHENSIVE SENIOR HIGH SCHOOL GRADUATES, CITY A AND CITY C 







City A 








City C 


Criterion 


Marginal Costs 


Marginal Costs 


Marginal Costs 


Marginal Costs 


Measure 


at 


Average ADA 


by Linear 


at Average ADA 


by Linear 








Approximation 




App r oxlmat 1 on 


Ratio of Difference in 
Marginal Benefits to 
Difference in 
Marginal Costs 














6% 




3.8 




3.1 


9.8 


9.1 


10% 




3.2 




2.6 


8.3 


7.8 


Net Present Value^ 














PV-I 














6% 


$1 


,184 


$1,085 


$2,707 


$2,685 


10% 

PV-II 


$ 


876 


$ 


783 


$2,098 


$2,078 


6% 


$ 


370 


$ 


264 


$1,984 


$1,923 


10% 


$ 


119 


$ 


19 


$1,426 


$1,369 


Benefit-Coat Ratlo^ 














6% 




1.3 




1.2 


2.9 


2.8 


10% 




1.1 




1.0 


2.3 


2.4 


Rates of Return^ 














Rate I 




42.4% 




34.8% 


85.7% 


82.2% 


Rate II 




9.3% 




7.2% 


33.3% 


31.3% 



Source: Tables 20» 21 and 41. 

Notes : 

^PV-I is based on estimated differences in marginal costs and differences In marginal benefits. 

PV-II is based on the marginal cost estimations In Tables 20 and 21, for vocational-technical 
education. Benefits are based on the assumption that the benefit differentials In Table 41, 
are marginal benefits. 

Rate I is based on estimated differences In marginal costs and differences In marginal benefits. 

It Is Fisher *s rate of return, the rate of return which equates cost and benefit differences between 
two different cost-benefit streams. Thus, It Is also the rate at which the net present values of 
the two streams are equal. 

Rate II Is the Internal rate of return and Is based on the actual marginal cost estimations In Tables 
20 and 21 and the assumption that the benefit differentials In Table 41 are marginal benefits. Given 
these assumptions^, this measure Is the Internal rate of return, the rate of monetary profit on 
investing In vocational-technical education. 

2The benefit-cost ratio Is based on the assumption that the estimated benefits represent marginal 
benefits . 
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Ratio of Di fference in Marginal Benefits ^ ^ 

Marginal Costs. This criterion measure, the measure of differences in 
net orient value, and Fisher’s rate of return are the three measures 
which are most correct for the data of this study. The reason or s 
is that the benefits as measured are most accurately to be considered 
differences between the average performance of the graduates of the 
vocational-technical and comprehensive senior high schools. If one 
assumes that an additional graduate from either of these two types of 
high school will earn exactly what the average graduate earas, then 
the average benefit is equal to the marginal benefit and the estimated 
benefits can be assumed as differences between marginal benefits. Wit 
this assumption, it is possible to calculate the differences in marginal 
costs by simple subtraction and apply the investment criterion defined 
by equation (13) in Chapter IV. 

Given these qualifications and the estimated differences shown 
in Table 41, the resulting ratios as shown in Table 43 for City A are 
3.1 and 2.6 for 6 and 10 percent interest rates. For City C, the 
respective ratios are 9.1 and 7.8. For both cities and for both interest 
rates used in discounting, this argues that additional public fun s 
should be spent on vocational-technical students rather than students 
of comprehensive senior high schools. The qualification of the “vest- 
ment criteria indicated by equation (13) in Chapter IV is mentioned on 

page 45 ff. 

Constraints. This is strictly true, however, under some fairly 
severe constraints. It holds only for the study sample of non-college 
attending high school graduates of City A and C. It assumes that the 
future or present will be identical to the past. Also, it assumes 
that the sub-samples of vocational-technical and comprehensive senior 
high school graduates are identical in every respect; that every 
student member of the total sample is indifferent between the 
vocational-technical and comprehensive senior high school curricula 
on non-economic grounds (there are no differential consmption 
benefits to be gained by a student pursuing one curriculum rather 
than the other); that neither of the two subsets of graduates will go 
to college (the option value of higher education is zero for both 
groups); and, finally, that monetary benef ita„ are all that matter. 

The restrictions apply whatever criterion is used. 

Dif ferences in Present Value . For a given interest rate 
used in discounting, if a difference in net marginal 
exists between two investments, then that investment which the 



2. In this and subsequent analysis, the criterion measures 
stated refer to marginal costs by linear approximation. The implica 
tions of the analysis by using marginal costs estimated at average 
ADA are identical and stating them would be repetitious. 



172 



difference favors has the CiJrA^and^* 

CUy^’ct^artheYanHo percent inte^^^ 

averagrof'^rte thi^ curricula of the comprehensive senior high schools. 
And so the preferred investment at these interest rates is 
vocational-technical curriculum. 

v<=h»r's Rate of Return. Fisher’s rate of return is that rate 

of returTwWSiTei^IiFe-thrSSF present °*/”%^“|®T™ratr 

benefit streams. It is estimated by f I) is 

judgment is true for City , g ^ social opportunity cost rate 

technical curriculum in that y» tqKIo additional invest- 

,uc. .b. """'SSJLSa s *• «b. 

™ 

Net Present Value. When criteria other ttan the a^ove three 
are estliiFedTlddltiSSS measurement problems arise due to the 
limitations stemming from the use of dum^ ’“j T^hnlcllly as 

1,4 ^ eolinni to the vocationa'i-technical curriculum, the resulting 
SilLr^L between the labor 

Ly pirticulL cSrriculum.3 Given this assumption, net present 



3. 

measure of 



The most correct measure of marginal benefit is the 
marginal benefit within a given curriculum. 
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4 

values can be estimated using equation (8). For City A these are 
$264 and $19 for the 6 and 10 percent interest rates. For City C 
the respective net present values are $1,923 and $1,369^. Thus, 
for the study sample from both City A and City C, relatively more 
funds should have been spent on the vocational-technical curriculum 
than were being spent. 

Benefit-Cost Ratio . Using equation (12) , for City A at a 
6 percent rate of Interest the ratio of discounted marginal benefits 
to discounted marginal costs Is 1.20. At 10 percent the ratio Is 
1.02. For City C, the ratios at 6 and 10 percent are 2.76 and 2.35, 
respectively. 

Thus again the cost-benefit ratio shows that even at the 
relatively high rate of 10 percent. Investment In the vocational- 
technical curriculum Is worthwhile In monetary terms, and more 
funds should be expended on vocational-technical education. If the 
Indices of monetary cost and benefit are valid. 

Finally, both the present value of net benefits and the cost- 
benefit ratios are underestimated since, while It appears that money 
benefits converge over time for the two curricula, this convergence 
Is averaged out over the six-year period. Some of the monetary 
benefit, say, of the fourth time period. Is distributed to the ninth 
time period where a much higher discount factor applies. 

Internal Rate of Return. Applying equation (14) In Chapter 
IV, the estimated average marginal Internal rate of return to the 
vocational-technical curriculum for the respondent sample of City A 
Is 7.2 percent. Using equation (17) gives an Internal rate of 
return of 73.9 percent. This overestimate occurs since use of 
equation (17) Implies that benefits extend to Infinity. 



4. Again, this Is not strictly correct for the difference between 
the estimated partial regression coefficients Is the difference between 
two averages, that Is, a marginal average measure of benefit. Note 
that In this calculation and the ones which follow, the time stream 
of benefits as shown In Table 1 Is the same as that used to estimate 
the ratio of marginal benefit difference to marginal cost difference. 
Assumptions about the nature of estimated benefits have been changed, 
however. 



5. These estimates are based on the costs for the linear 
estimation of pooled years shown In Tables 20 and 21. 
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E. 2l® Investment Return : Total (Current and Capital) Costs 

For City A, information on capital costs exists. Marginal 
costs based on total (current and capital) costs were estimated, 
The relevant cost-benefit streams are shown in Table 44, The 
criterion measures are shown in Table 45, 



Relative to the results displayed in Table 43 based on total 
cu]^]^ 0 ct costs for City A, the criterion measures all decrease in 
size. This is obviously to be expected. For Instance, at the ten 
percent interest rate for marginal costs by linear approximation, the 
ratio of difference in marginal benefits to difference in marginal 
costs drops from 2,6 to 2.5. Fisher’s rate of return (Rate I) drops 
from 34.8 percent to 33.6 percent. And, the internal rate of return 
(Rate II) drops from 7.2 percent to 6.2 percent. However, even when 
capital costs are added to current costs, all the criterion measures 
except one (PV-II at 10%) continue to indicate that, for this sample, 
allocation of additional investment funds to vocational-technical 
education is preferred. 



F . The Investment Return : Differential Job Placement Periods 



The regression analysis of Chapter VIII indicates that, on 
the average, the graduates of vocational-technical curriculum were 
placed in jobs several weeks earlier than were the graduates from the 
comprehensive senior high school curricula. This job placement differ- 
ential times the average weekly earnings of the vocational- technical 
graduate during this period represents an additional benefit to the 
graduates of the vocational-technical curriculum. Table 46 shows the 
estimated criterion measures for City A and C, based on total current 
cost. On the average, the graduates from the vocational-technical 
senior high schools in City A were employed about four weeks sooner 
than the graduates from the comprehensive senior high schools in that 
city. During that four-week period the vocational-technical graduates 
earned about $73 per week before taxes, or after appropriate rounding, 
$295 more than their comprehensive senior high school counterparts. 

In City C, the vocational- technical graduates were employed about 
eight weeks sooner at average weekly before-tax earnings of $72, or 
a total of $586. These benefit differentials are entered into the 
calculations at time period 4. 



As would be expected, relative to the results in Table 43, 
the criterion measures are all higher. For City A, the Internal rate 
of return (Rate II) estimated for linear marginal costs, increases 
from 7.2 percent to 11.5 percent. Fisher’s rate of return Increases 
from 34.8 percent to 44,4 percent. The ratio of difference in marginal 
benefits to differences in marginal costs at a 10 percent Interest 
rate increases from 2,6 to 3.0. The differences in results for 
City C are similar. 
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TABLE 44 

COST-BENEFIT STREAM DIFFERENTIALS BASED ON TOTAL CCURRENT 
AND CAPITAL) COST BETWEEN COMPREHENSIVE AND VOCATIONAL- 
TECHNICAL SENIOR HIGH SCHOOL GRADUATES, CITY A, IN DOLL^S, 
DISCOUNTED AT 0, 6, AND 10 PERCENT, (1955-56 * 100) 



Time 

Period 



Marginal Costs 
at Average ADA 



Year 



Marginal Costs 
by Linear 
Approximation 



10 



10 



1 

2 

3 

4 

5 

6 

7 

8 
9 



1957- 58 

1958- 59 

1959- 60 

1960- 61 

1961-62 

1962- 63 

1963- 64 

1964- 65 

1965- 66 



-173 


-163 


-157 


-173 


-154 


-143 


-173 


-145 


-130 


343 


300 


258 


343 


286 


237 


343 


273 


218 


343 


261 


201 


343 


250 


186 


343 


241 


173 



-204 


-192 


-185 


-204 


-182 


-169 


-204 


-171 


-153 


343 


300 


258 


343 


286 


237 


343 


273 


218 


343 


261 


201 


343 


250 


186 


343 


241 


173 



Source: Costs— Table 20; Benefits— Tables 42 and 44. 



costs are based on data pooled for the fiscal years 1956 through 
I960. Marginal cost differentials are negative in sign since they are 
considered^to be negative benefits. Benefit differentials are positive. 






TABLE 45 

ESTIMATED MEASURES OF NET INVESTMENT BENEFIT BASED ON TOTAL 
(CURRENT AND CAPITAL) COST FOR THE VOCATIONAL-TECHNICAL VIS- 
A-VIS THE COMPREHENSIVE SENIOR HIGH SCHOOL GRADUATES, CITY A 



Criterion 



Marginal Costs 



Marginal Costs 



Measure 


at Average ADA 


by Linear 
Approximation 


Ratio of Difference in 
Marginal Benefits to 
Difference in 
Marginal Costs 
6% 




3.5 


3.0 


10% 




3.0 


2.5 


Net Present Value^ 
PV-I 
6% 


$1,149 


$1,066 


10% 


$ 


843 


$ 766 


PV-II 

6% 


$ 


314 


$ 208 


10% 


$ 


67 


$ -32 


Benefit-Cost Ratio^ 
6% 




1.2 


1.2 


10% 




1.1 


1.0 


Rates of Return^ 
Rate I 




39.5% 


33.6% 


Rate II 




8.2% 


6.2% 



Source: Tables 20, 21 and 41. 



Not^0S • 

IpV-I is based on estimated differences in marginal costs and differences in 
marginal benefits. PV-II is based on the marginal cost estimations in Tables 
20 and 21, for vocational-technical education. Benefits are based on the 
assumption that the benefit differentials in Table 41 are marginal benefits. 

Rate I is beised on estimated differences in marginal costs and differences in 
marginal benefits. It is Fisher’s rate of return, the rate of return which 
equates cost and benefit differences between two different cost-benefit 
streams. Thus, it is also the rate at which the net present values of the two 

streams are equal. 

Rate II is the internal rate of return and is based on the actual marginal 
cost estimations in Tables 20 and 21 and the assumption that the benefit 
differentials in Table 41 are marginal benefits. Given these assumptions, 
this measure is the internal rate of return, the rate of monetary profit 
on investing in vocatlonal-tedinlcal education. 

^The benefit— cost ratio Is based on the assumption that the estimated 
benefits represent marginal benefits. 
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ESTIMATED MEASURES OF NET INVESTMENT BENEFIT BASED ON TOTAL CURRENT 
COST FOR DIFFERENTIAL JOB PLACEMENT PERIODS FOR THE VOCATIONAL-TECHNICAL 
VIS-A-VIS THE COMPREHENSIVE SENIOR HIGH SCHOOL GRADUATES, CITY A AND CITY C 
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TABLE 46 — Continued 
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Investment Return: Whites and Nonwhites 

By assuming that the distribution of students on the basis of 
race between the comprehensive and the vocational-technical senior 
high schools does not affect relative cost, it is possible to estimate 
Investment returns on the basis of race. The assumption is a risky 
one and to the extent that the race pattern of enrollment differs 
between the types of senior high schools and among curricula, a bias 
enters Into the cost estimates • The nature of this bias is unknown 
since the race distribution between the types of curricula is not 
known. However, such an assumption is somewhat less dangerous than 
assuming that the distribution of sexes is similar between the two 
types of senior high schools. This is clearly not the case and, thus, 
it is felt that an attempt to measure Investment returns on the basis 
of sex is even less warranted than estimating them on the basis of 
race. Estimations on the basis of sex are not performed, therefore. 

The estimated Investment returns for whites and nonwhites in 
City A and C are shown in Table 47. For City A, there is no 
significant difference in the earnings of whites or nonwhites for the 
vocational-technical compared to the comprehensive senior high school 
curricula for the average of six years. Thus , in effect, there is 
no difference in investment measures between whites and nonwhites for 
the vocational-technical curriculum. The figures presented are, 
therefore, only Illustrative. 

For City C, however, white vocational-technical senior high 
school graduates earn significantly more than white comprehensive 
senior high school graduates. The same is true for nonwhites. However, 
the earnings differential for nonwhite vocational-technical graduates 
over their comprehensive counterparts is less than that for white 
vocational-technical graduates . The result is that the Investment 
measures for whites range from two to 50 times greater than those for 
nonwhites, depending on the measure selected. Fisher’s rate of 
return for whites is almost twice that for nonwhites. Net present 
value for whites based on differences in marginal costs (PV-II) is 
appro xima tely fifty times larger than the respective measure for 
nonwhites in City C. This suggests that for the sample of non-college 
attending graduates of City C, vocational-technical education was a 
much better investment for whites than for nonwhites. A different sex 
distribution of graduates in the sample could likely change this judgment 
though, as could exact knowledge of race-specific marginal costs in 
vocational-technical versus comprehensive senior high schools. Clearly, 
also, there is an interaction between racial bias and the types of 
skills one studies so that whites and nonwhites may concentrate in 
different skill areas in the vocational-technical senior high school. 

This possible bias has not been controlled for. 
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TABLE 47 

ESTIMATED MEASURES OF NET INVESTMENT BENEFIT FOR WHITES AND NONWHITES 
BASED ON TOTAL CURRENT COST FOR THE VOCATIONAL-TECHNICAL VIS-A-VIS THE 
CCBIPREHENSIVE SENIOR HIGH SCHOOL GRADUATES, CITY A AND CITY C 







City A 










City C 








Marginal Costs 


Marginal Costs 


Marginal Costs Marginal Costs 


Criterion 


at Avereige ADA 


by Linear 


at Average ADA 


by Linear 


Measure 






Approximation 








Approximation 




White 


Nonwhite White 


Nonwhite 


White* 


Nonvhite* White* Nonwhite* 


Ratio of Difference In 
Margined Benefits to 
Difference In 
Marginal Costs 






















6% 


2.9 


7.2 


2.4 


5.8 


8.4 




4.1 


7.8 




3.8 


10% , 


2.5 


6.1 


2.0 


5.0 


7.1 




3.5 


6.7 




3.2 


Met Present Value'*' 






















PV-I 






















6% 


$ 824 


$2,641 


$ 725 


$2,542 


$2,291 


$ 


953 


$2,269 


$ 


931 


10% 


$ 595 


$2,032 


$ -96 


$1,939 


$1,770 


$ 


711 


$1,750 


$ 


691 


PV-II 






















6% 


$ 10 


$1,827 


$ 502 


$1,721 


$1,568 


$ 


230 


$1,507 


$ 


169 


10% 


$-162 


$1,275 


$-262 


$1,175 


$1,098 


$ 


39 


$1,041 


$ 


-18 


Benefit-Cost Ratlo^ 
















6% 


1.0 


2.5 


0.9 


2.3 


2.5 




1.2 


2.4 




1.2 


10% , 


0.9 


2.1 


0.8 


1.9 


2.1 




1.0 


2.0 




1.0 


Rates of Return'*' 






















Rate I 


33.4 


70.1 


26.5 


60.4 


77.8 




45.4 


74.5 




42.8 


Rate II 


3.2 


27.8 


1.3 


25.1 


28.3 




7.8 


26.5 




6.4 



Source: Table 41, and sample data. 

No j^es : 

^Benefit differentials are significant at the .05 level of significance. 

^PV-I is based on estimated differences in marginal costs and differences in marginal benefits. 

PV-II is based on the marginal cost estimations in Tables 20 and 21 for vocational-technical 
education. Benefits are based on the assumption that the benefit differentials are 
marginal benefits. 

Rate I is based on estimated differences in marginal costs and differences in marginal benefits. 
It is Fisher's rate of return, the rate of return which equates cost and benefit 
differences between two different cost-benefit streams. Thus, it is also the rate at 
which the net present values of the two streams are equal. 

Rate II is the internal rate of return and is based on the actual marginal cost estimations in 
Tables 20 and 21 and the assuDq>tion that the benefit differentials are marginal benefits. 
Given these assumptions, this measure is the internal rate of return, the rate of monetary 
profit on investing in vocational-technical education. 

^The benefit-cost ratio is based on the assumption that the estimated benefits represent marginal 
benefits. 
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H. Sunmary 



Given that monetary measures of costs and benefits are an 
accepted Index of total costs and benefits, for the sample of non- 
college attending graduates of City A and City C, investment in the 
vocational-technical curriculum is an economically efficient investment. 
In addition, the evidence suggests that given this sample of graduates, 
funds should be shifted from the curricula in the comprehensive 
senior high school toward the vocational-technical curriculum in the 
vocational- technical high school. 
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CHAPTER X 



VOCATIONAL EDUCATION AND THE DROPOUT 



A. Introduction 



technical gradates “ this study. But in addition, it is 

school curricula included in this s y vocational education 

asserted by ‘bat normally might have dropped 

^utTfTigf scW rad they been 

subsequently become success “ S^a argument can be turned 

to pursue the vocational Progr^. of' nay. the academic 

on its ear. for one can “Sj;® ^^rSrfw thos^ cerebrally 

curriculum results in ® “*'*®'. have dropped out of high school 

oriented students who mlg ■ A-fl^^nnal-technlcal curriculum, 

had they been forced to pursue *e wcational tecta^^ dropout saving 
Clearly, there is “°‘blng nec^sarlly unique 

:^ri:ura“:rrin^^^^^^^ perscLlities and talents is 
the relevant issue in dropout prevention. 




... 

any other) program must be =7^®“^ “f i“vlrtue^"he fact that they 
students who drop out g^w than vocational-technical which is 

are forced into a curriculum other t^vocat^ 

intellectually and switch to the vocational-technical 

ss “utriS su., 
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switched to the vocational-technical curriculum. Also, not all those 
potential nonvocatlonal dropouts who switch to the vocational-technical 
curriculum will graduate. Some will drop out here, too. Therefore, 
the benefits of the vocational-technical curriculum in terms of dropout 
prevention must be weighted by the joint probability of a person who 
would otherwise be a dropout switching to the vocational-technical 
curriculum and, then, having switched, graduating. Clearly, this 
probability will be less than unity. Next, the number of those who 
drop out from the vocational-technical curriculum because some other 
curriculum would have been more hospitable to them must be subtracted 
from the gross dropout salvage effect to arrive at a net dropout preven- 
tion effect for the vocational-technical curriculum. Finally, the 
same analysis must be performed for all other curricula in order to 
determine, for a given student body, which curriculum has the greatest 
net dropout salvage effect. 

The required information to make such an analysis is not directly 
available. In this study comparisons can only be made for students of 
any curriculum who graduate and students of any curriculum who drop out. 
This is ex post data when what is needed is ^ ante data on who will 
be a likely dropout and what his preferred curriculum would be. Here, 
economic experiences of the dropouts from any nonvocatlonal curriculum 
can be contrasted with economic experiences of vocational-technical 
students who drop out. The nonvocatlonal dropouts can also be compared 
with nonvocatlonal graduates. And, vocational-technical dropouts can 
be compared with vocational- technical graduates. A comparison of the 
nonvocatlonal dropout against the vocational-technical graduate would 
overstate the alleged dropout prevention benefits of the vocational- 
technical curriculum considerably. First, not all of the vocational 
graduates would have dropped out had they been forced into another 
curriculum. Second, as mentioned above not all of the nonvocatlonal 
dropouts would have graduated had they entered the vocational-technical 
curriculum. ^ 



1. There is some evidence that the vocational-technical curricu- 
lum is not necessarily a salvage ground for academic curriculum misfits. 
Efforts are constantly made in all three cities investigated to upgrade 
the quality of the entrants into the vocational- technical curriculum so 
that they are not much different from the academic entrant in terms of 
quality. Of course, the vocational-academic curriculum can be more 
rigorous and demanding than either the academic or the vocational-technical 
curriculum taken alone. Finally, in at least one city of the three 
studied, several counselors indicated that the typical dropout was 
quite likely a student transferred from the vocational-technical curricu- 
lum or the academic curriculum into the general curriculum. A person 
who is a potential academic dropout in a comprehensive high school is 

(Continued) 












Comparison of vocational-technical dropouts against nonvoca- 
tlonal dropouts will give biased results since it may be the case that 
some of both the vocational-technical and the nonvocational 
might have graduated had they pursued a different curriculum. Also an 
undetermined number of students will likely drop out “f 

the curriculum they pursue. Unless this latter enter into 

proportionately across the various curricula, a bias will enter into 
anv analysis. Such a proportional distribution is not too likely. 

other things equal, if one is going to drop out, it rtll be relatively 
better to drop out of one curriculum rather than another. 



B. The Dropout Sample 

The dropouts in the following analysis were all either juniors 

or seniors at the time they dropped out. Also, they 

the same cohorts as those students in the sample who did graduate. 

The employment and earnings benefits of the dropouts were ^sured 
from the ttoe when they would have graduated had they not draped out. 
Thus, while their earnings and employment 

time that of the graduates, there is an upward bias in the dropout 
earnings due to the fact that the dropouts have an undetermined amount 
of on-the-job training which should raise their earnings relative t 
those of recent high school graduates. The useable sample of 
is small and its representativeness of the dropout population for the 
study cohort is open to question as will be shown below. 

Tables 48, 49, and 50 describe the socio-demographic character- 

istics oftirdro^oit’sample. As Table 48 * f i‘® 

hlcher average IQs than nonwhite dropouts, regardless of sex. Also, 
as^lghnn^ected the average number of years of father’s education 
is hi|h« for white dropouts than for nonwhite dropouts, regardless 

of sex. 

With respect to earnings and employment Table 49 indicates 

that males and whites generally earn more and are employ^ ^'LcoMts 
females and non whites, as one would expect. However, low IQ drop 



1. (Continued) not likely to be welcomed into the vocatioMl- 
curriculum. If he is and it appears that he will drop out 
anyway, he will often transfer back into the general curriculum o a 
oonrorLensive high school, and possibly become a dropout fr^ 
potat. None of the statistics on dropouts which are currently ®®1J®®‘®^ 
by the school districts of the three cities will permit any test of 
the hypotheses put forward in this chapter. 
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TABLE 48 

SEX AS A FUNCTION OF RACE AND FATHER’S EDUCATION, AND 
RACE AND IQ, FOR DROPOUTS, CITIES A, B, AND C 



Sex 


Father's 


Education 




IQ 


White 


Nonwhite 


White 


Nonwhite 


Male 


9.1® 


8.6 


102. s’* 


96.2 




(3.5) 


(3.9) 


(12.1) 


(10.5) 




32 


11 






Female 


9.4 


8.2 


103.4 


96.8 




(2.8) 


(3.6) 


(11.9) 


(7.7) 




40 


18 






Average 


9.3 


8.3 


103.0 


96.6 


(3.1) 


(3.6) 


(11.9) 


(8.7) 




72 


29 







®In descending order, the statistics are the cell mean, 
the standard deviation of the cell mean, and the number 
of observations per cell. 

^The number of observations per cell are the same as for 
Father's Education. 
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